BuilduCodeTutorial.bravo
lﬁuilclin’g a disk for microcode devclopment,

This tutorial will take you stepwisc through a procedure for installing the appropriate
-softwarc on a disk for microcode development. Because this procedure involves two disks
and because members of the microcode group utilize parts of this procedurc in the daily
development environment, it was decided that the scveral parts of this build ‘procedure
should remain disjoint rather than be integrated into a single command file.

There is'a document which contains the procedure outlined below in flow-chart form. It
is on [Iris]<wd0> BuilduCodeChart.press, .sil. It may be hclpful in giving an overview of
the process despite its considerable abstractions. -

= Be aware that this prOccdurc requires two disks!

= Command files referenced below usually have self-contained documentation.

= Build paths for various modes (Alto, D0, Software- bootable, pushbutton- bootable, etc.)
will be addressed at the appropriate points below.

1. Spin up a clcan (or erascable) disk on your Alto. Boot the NetExec and invoke
NewOS.boot (see Alto User’s Handbook, pp 6). Use the long installation dialog, DO crase
the disk, and do not change any parameters. The Alto. program host can be Iris, Maxc,
etc. and the Alto program dircctory should"bc Alto. You do not nced a big SysDir.

2. Retrieve and exccute [ Iris] < wd0> BarcBones.cm. '

This will install minimal software utilitics (Bravo, EmPress, ctc) on ybur disk for
working with microcode. Don’t forget to edit the HARDCOPY scction of your User.cm
and to initialize Bravo before continuing to step three.

3. Retrieve and exccute [ Iris]< wd0> MidasDisk.cm.
lhls will mstall Swat and the Midas loadm/clcbuggm on the disk.

4. Retrieve and execute [ Iris] <wd0> ExtantFiles.cm.,
-~ This will install Micro.run (microcode assembler), MicroD.run (microcode instruction
placcr) and various microcodc files currcntly nceded to build a microcode disk.

5. (Rdncv and)cxcum [lll<‘.]<W(lO>I\/lluo/\Il .cm, o ’ o
This will assemblc the cutire complcmcnt of D0 microcode. 1t is probably- worth getting
a hardcopy of this filec.

= Should we tell user to check for errors here?

As you are doubtless aware, there arc two modes of microcode for the D0O: Alto-
compatible and D0-compatible.” The following prosc assumces Alto-mode in normal text -
and DO-mode in parenthesized text, c.g. the phrase "execute @Alto- Mumble.cm (@DO-
Mumble.cm)” implics running -Alto- Mumblecm for an Alto-mode build and DO-
Mumble.cm for a D0-mode build. ; ‘

6.@{ctx'ievé and)exccutc%[lris]<'wd’0>BMesal.cm (BDMesal.cm). .
This builds the first bldck of the microcode, BMesal.nb (BDMesal.mb).

7. Re,'tric've an(bcxccutc [Tris] < wd0>BAMesa.cm (BDMesa.cm). :
This builds the second block of the microcode, BAMesa.nib (I}DMcsa.mb).

8. Check your disk directory for the cxistence of the microcode binary fites that should
have been produced by the two preceding steps: BMesal.nb and BAMesa.mb
(BDMesalanb and BDMesa.mb). STORE these two files on your local file server and spin
down the disk. We will now go to the sccond disk, since the current onc probably has



only a fcw hundred free pages remaining,
9. Using another clcan or crascable disk, build a Basic Mesa 5.0 disk as follows:

A. Invoke NewOS.boot flom the NetBxec as detailed in step 1 of this proccdulc
B. Retrieve and exccute [ Iris/Isis] < Mesa> MesaDisk.cm.

This Basic Mesa 5.0 disk will contain Bravo. Other utilities may'bé added later if free
space is available. Don’t do it now!

10. Retricve the following files:

[ your- IFS] < your- d1rcct0ry>BMcsa1 mb, BAMecsa.mb (BDMesal b, BDMesa. mb)
Iris} < wd0> MakcloaderFile.bed

For creating pushbutton-bootable microcode only:
Iris} < wd0> MakeAltoBoot.mlf (MakeD0Boot.mif)
Iris] <wd0> AltoBoot.cm  (ID0Boot.cm)

Iris] < Alto> MoveToKeys.run

For creating softwarc-bootable microcode only:
[ Tris] <wdD> MakeAsb.mlf (MakeDsb.mif)

11. If you want softwarc-bootable microcode, this is the last step. If not, skip this step
and go to step 12, .

For software-bootable microcode only, execute: \

Makecl.oaderFile.bcd MakeAsb.mlf. (MakeLoaderFile.bcd MakeDsb.mif)

This should produce the software-bootable microcode file named AMesa.sb (DMesa.sb) on
your disk. This completes the build procedure. The steps below pertain only to building

pushbutton- bootablc microcode.

12. if you want pushbutton-bootable microcode, then continuc wnth this step. If you want
software-bootable microcode, go back to step 11.

For pushbutton-bootable microcode only, exccute:
MakeloaderFile.becd MakeAltoBoot.mlf (MakcLoaderFile.bcd MakelD0Boot.mif)

This should produce the bootable microcode file named AltoBoot.bt (D0Boot.bt). To
make this microcode PUSHBUTTON-bootable, exccute:

@AltoBootem (@D0Boot.cm)
This disk should now be pushbutton-bootable on a D0O. Try it.

13. End of procedure.
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[Iris]<wd0O>MicroAll.cm

Last modified by Chang on October 11, 1979 6:32 PM
modified by Chang on September 7, 1979 1:33 PM
Modified by Maxion on August 24, 1979

This command file assembles the entire complement of DO microcode.
These commands will produce the .DIB files used by MicroD.
This procedure requires about 575 disk pages and about 35 min. to run.

Documentation:

Self contained;

[Iris]<wd0>Help-wd0.bravo;

Micro: Machine-Independent MicroAssembler by Fiala, Deutsch, Lampson.

Micro assembles a sequence of source files with default extension ".mc" and outputs
four files whose extensions are ".MB", " ER", ".LS§", and ".ST". The default name for
these is the name of the Tast source file assembled. Note that applied to this
command file (MicroAll.cm) there is a hack in the file DOLang.mc that causes the file

extension ".MB" to be changed to ".DIB". The pertinent 1ine from DOLang.mc is:
"BUILTIN[SETMBEXT@,47]; *Set .mb file
You must have the microcode assembler on your disk

[Iris]<wd0O>Micro. run or [Maxc]<Alto>Micro. run

and the global files
[Iris]<wd0>GlobalDefs.mc and DOLang.mc

and the deTinitions file(s) as necessary for each module.
[Iris]<wd0>UIDefs.mc, DMDefs.mc, EtherDefs.mc, XWDefs.mc, OccupiedDefs.mc

The following is true for the assembly commands below:
(FileName> defaults to <FileName.mc>
The “/0" means that symbol table (.ST) output will be suppressed.
The "/u" means that all source characters will be converted to upper case.
The "/b" means the binary will be listed on the file named before the slash.
OQutputs from Micro.run are as follows:

FileName.DIB - D-machine intermediate binary
FileName.ER ~ error list

FileName.LS - assembly listing

FileName.ST ~ symbol table

IUTFP (Interim User Terminal, Full Page)
Requires [Iris]<wd0>UIDefs.mc

micro/o/u UIInit
micro/o/u UITask
micro/o/u Key

1/
//

UTLF (User Terminal, Full Page)
Requires [Iris]<wd0>LFDefs.mc

micro/o/u LFInit
micro/o/u LFTask

/7
1/

IRDC (Interim Rigid Disk Controller)
Requires [Iris]<wd0>DMDefs.mc

micro/o/u DMInit
micro/o/u DMTask

/7

RDC (Rigid Disk Controller)

micro/o/u RDC

/7
2

EthorNet + RS232
Requires [Iris]<wd0>EtherDefs.mc

micro/o/u EtherInit
micro/o/u EtherTask
micro/o/u rs232Sio

/7
/7

EtherNet masquerading as XWire
Requires [Iris]<wd0>XWDefs.mc

micro/o/u XWInit
micro/o/u XWTask
micro/o/u XWSio2

/7

Nova emulator

micro/o/u Nova

/7

Mesa emulator, DO mode

micro/o/u Mesal$
micro/o/u Mesal
micro/o/u MesaX
micro/o/u MesaP

/7

Mesa emulator, Alto mode

micro/o/u aMesalS/b AltoMode Mesal$
micro/o/u aMesad/b AltoMode Mesad
micro/o/u aMesaX/b ATtoMode MesaX

/17

BitB1t (Bit Block Transfer), both Alto and DO modes

micro/o/u BitB1t
micro/o/u aBitB1t/b AltoMode BitB1t

7/

Initialization: devices and memory

micro/e/u Initialize
micro/o/u Alnitialize/b AltoMode Initialize

74

.Fault handler

micro/o/u Fault

// Dead start and timer code
micro/o/u Timer
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// Two Stage Overlay code
micro/o/u Overlay

// Blocks I and II reserved words

// Requires [Iris]<wd0>OccupiedDefs.mc
micro/o/u Mesaloccupied

micro/o/u Mesa2occupied

Page
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/7 [Iris]<wd0>A1toBoot.cm

// Last modified on August 17, 1979

/7 Last editor was Maxion,

// Command file to make a MEW Alto-mode, DO-bootable disk.

// Executing this file in the presence of the files Visted below
/7 will make your disk bootable from the DO Maintenance Panel

// This procedure does not require free disk pages to run.

/7 Documentation:

/7 Self contained and [Iris <wd0>Help-wi0.bravo

// This command file requires:

1/ [Iris]<Alto>MoveToKeys.run

12 [Iris]Kwd0>ATtoBoot.bt UNLESS a now AlteBoot.bt is generated.
12 (See [Iris]<wd0>Help-wd0.bravo,)

MoveToKeys ATtoBool.bt BHGE

//

This disk is now bootable from a DO Maintenance Panel.

Page

1
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/7 {Iris]<wd0>AMesa.cm

// l.ast modified on 28 August 1979.

// Last editor was Maxion.

// Builds midas boot version, alto mode

// This File is basically undocumented, but will bo improved later
/7 (I'm not even sure what it's for or if it works., - RM)

MicroD/c AMesa/o Nova UIInit UITask Key DMIndt DMTask EtherInit EtherTask rs232510 aMesal$S aMesal aMesaX MesaP DitBIL Fault mlnitialize
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[Iris]<wd0>BAMesa.cm
Last modifted on August 17, 1979
Last editor was Maxion

Builds second block of B0 microcode, Alto-mode.
Generates BAMesa.mb, which can be Toaded into a D-machine and run by Midas.
This procedure requires about 90 free disk pages.

Documentation:

[Iris]<wd0>Help-wd0.bravo

MicrobD Manual by Peler Deutsch

For origins of AMesalS, etc. and other ".dib" files see [Iris]<wd0O>MicroAll.cm
The ".dib" files are output from the MicroAssembler, Micro (Micro.run}).

This command file requires the following files on your disk:
[Iris J<wd0>MicroD. run
and the .dib files (default extension) named in the commands below.

The result of running this command tile will be the generation of:

BAMesa.MB
~.csmap for each file. Invoked by the global "/m" switch.
~.occupied for cach file. Invoked by the global "/m" switch.
~.regs for each file. Invoked by the globat "/m" switch

MicroD/m/o/r BAMesa/o MesalOccupied Nova AMesal.S AMesaJ AMesaX MesaP ABitBIC
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/7 [Tris]<wd0>BareBones.cm
// Last wodified on August 20, 1979.
// Last editor was Maxion.

// This command file will install the minimum (more or less) software on a disk to bo
// used for microcode {or other) development, The user should have “"primed” a new

// disk by booting Mew0S.BOOT from Lhe NetExec before using this command file.

// This procedure requires about 1200 free disk pages.

// This file will install:

// Bravo for editing microcode, etc.

14 Empress for printing with ease

// Neptune for perusing your directory

17 Swat for Midas ... and other things ... to work

/7 Any of these may be deleted asxcept Swat, without which Midas will give you grief.
// Removal of any of the others will only inconvenience you.

// Documentation:

// Self contained.

Login

// Retrieve tools and fonts

Ftp.run Maxc *

T

Directory/c Alto Retrieve/c RetrieveBravo.cm EmPress.run Neptune.run InstalliSwat.run t
+ .

Retrieve/s NProg-User.cm User.cm *

+

Directory/c AltoFonts Retrieve/c TimasRoman8.al TimesRoman10.al TimesRoman12.al TimcsRomanl4.al Helvetica8.al Helvetical0.al Helvetical2
#*al llelvetical2b.al Helvetical8.al Gacha8.al Gachal0.al Gachal2.al Hippol0.al Logo24.al Mathi0.al ArrowslO.al t

N

Directory/c Fonts Rectricva/c Fonts. Widths

// Install Swat

InstallSwat

Delete InstallSwat.run

// Bravo is not Totched until here because installing it requires the font
// tiles and User.cm. Be sure to re-install Bravo if you change user.cm.

@RetrieveBravo.cm
Delete RetricveBravo.cm Dumper.Boot DMT.hoot

// Install a variable pitch system font
Copy SysFont.al ¢ TimesRomani2.al

// Must boot now because of 0S bug that may cause it to
// crash if SysFont.al got bigger

Bootl rom Sys.Boot
// Please cdit the [HARDCOPY] section in User.cm to specify the name
// of your regular Press-printing server, then say Bravo/i.

// Delete this command File.
Delete BareBones.cm
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[Iris]<wd0>BDMesa.cm
Last modified on August 17, 1979
Last editor was Maxion,

Builds second block of DO microcode, DO-mode.
Generates BDMesa.mb, which can be loaded into a D-wachine and run by Midas.
This procedure requires about 90 free disk pages.

Documentation:

[Lris]<wdd>leip-wd0.hravo

MicroD Manual by Peter Deutsch

For origins of ".dib" files see [Iris]<wd0>MicroAll.cw

The ".dib" files are output from the MicroAssembler, Micro (Micro.run).

This cemmand File requircs the following files on your disk:
[Iris]<wd0>MicroD. run
and the .dib Files (default extension) named in the commands below.

The result of running this command file will be the generation of:
BDOMesa. MB

~.csmap for each file. Invoked by the global "/mn" switch,
~.occupied for each File. Invoked by the global “/m" switch,
~.regs for each file. Invoked by the global "/m" switch.

MicroD/m/o/r BDMesa/o Mesaloccupied Mesal$ MesaJ MesaX MesaP BitBit
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/7 [Lris]<wd0>DDMesal.cm

// last modified by Chang on October 10, 1970 5:42 PM
// modified by Chang on September 7, 1979 1:25 PM

// Wodifticd by Maxion on August 24, 1979

// Builds first block of DO microcode, DO-mode.
// Generates BDMesal.mb, which can be Toaded into a D-machine and run by Midas.
// This procedure requires about 120 free disk pages.

// Documentation:

7/ [Iris|<wdd>Help-wd0.bravo

// MicroD Manual by Peter Doutsch

// For origins of ".dib" fites see [Iris|<wd0>MicroAll.cm

// The ".dib" files are output from the MicroAssembler, Micro {(Micro.run).

// This command file requires the following files on your disk:

1/ [Iris]<wd0>MicroD. run
/7 and the .dib files (default extension) named in the commands below.

/7 The result of running this command file will be the generation of:

17 BDMesal.MB

17 ~.csmap for each file. Tnvoked by the global "/m" switch.
// ~.occupied for each file. Tnvoked by the global "/m" switch.
/7 ~.regs for each file. Invoked by the global “/m" switch

MicroD/m/o/v BDMesal/o MesaZoccupied LFInit LFTask Key DMInit DMTask RDC XWInit XWSio2 AWTask rs232Sio Faull Initialize Overlay Timer
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/7 [Iris]<wd0>BMesal.cm
// Last modified by Chang on September 12, 1979 9:19 AM
// Modified by Maxion on August 24, 1979

// Builds first block of DO microcode, Aito-mode.
// Genorates BMesal.mb, which can be loaded into a D-machine and run by Midas.
// This procedure requires about 125 free «isk pages

// Documentation:

// [Iris]<wd0>Help-wd0.bravo

// MicroD Manual by Peter Deutsch

// For origins of ".dib” files see [Tris]<wdO>MicroAll.cm

// The “.dib" files are output From the MicreAssembler, Micro (Hicro.rum)

// This command file requires the following files on your disk:

// [Iris]<wd0>MicroD.run

124 and the .dib files (default extension) named in the commands below.

// The result of running this command file will be the goneration of:

7/ BHesal.MB

7/ ~.csimap tor each file, Invoked by the global "/m" switch.
/7 ~,occupied for each file. [nvoked by the global "/m" switch.
/7 ~.regs for each file. Invoked by the global "/m" switch.

MicroD/m/o/r BMesal/o MesaZoccupied LFInit LfTask Key DMInit DMTask RDC EtherInit EtherTask rs2325io Fault Alnitialize Overlay Timer



ButldSys.cm 3-~Hov-79 19:16:563 Page

124

[Iris]<wd0>BuildSys.cm
Last modified on August 17, 1979
Last editor was Maxion.

This command file builds the D0 microcode system.
It is essentially the concatenation of thz ".cm" files in the commands below PLUS
the apparatus to create the pushbutton & soft boot files for Alto- and DO-modos.

Documentation:
Self contained and [Iris<wd0>Help-wd0.bravo

Salient results:

Create the pushbutton & soft boot tiles for Atto- and DO-modos.

These tiles will be named AltoBoot.bt, AMesa.sb, DOBoot.bt, and DMesa.sb

where ".bt" indicates pushbutton-bootable and ".sb"™ indicates software-bootahle.

This command file requires the foltowing tiles on your disk:
[TrisKwdO>MicroD. run
[Irisj<wd0>MakeloaderFile.bcd
{Iris]<wd0>MakeAll . mlf
and all the appropriate ".dib" files required for the ".cm" Files below.
It is usual to have run MicroAll.cm before running this file.

Build first block of DO microcode, Alto-mode: BMesal.mb,

@BMesal.cm
delete BMesal.dls

7/

Build second block of DO microcode, Alto-mode: BAMesa.mb,

@BAMesa.cm
delete BAMesa.dls

7/

Build first block of DO microcode, DO-mode: BDMesal.mb.

@BDMesal.cm
delete DDMesal.dls

/7

Buitd second block of DO microcode, DO mode: BDMesa.mb.

@BDMesa.cm
delcte BDMesa.dls

1/

Create the pushbutton & soft boot files for Alto- and DO-modes.

MakeloaderFile MakeATi.mlf
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EMPRESS.RUN Gacha/T 6/p daisy/h AltoMode.mc BAMesaOccupied.mc BDMesaloccupied.mc BDMesaDccupied.mc BitB1t.mc OMesaloccupied.mc DOLang.mc

*+DMDefs.m¢ DMInit.mc DMTask.mc EtherDefs.mc EtherInit.mc FtherTask.mc Fault.mc GlobalDets.mc Initiatize.mc Kerne!l.mc Key.mc LFdefs.mc LF
**init.mc LFkey.mc LFtask.mc Mesaloccupied.mc Mesa2occupied.mc Mesad.mc MesalS.me MesaP.mc MesaX.me Nova.mc OccupiedDafs.mc Qverlay.mc RD
**C.mc RDCdefs.mc rs232Async.mc rs232AsyncTest.mc rs232Bit.m¢c rs232BitTest.mc rs232Byte.mc rs232ByteTest.mc rs?2320efs.mc rs232occupied.me
** RS232SI0.mc rs232Test.mc Timer.mc UIDefs.mc UIInit.mc UlTask.umc XWDefs.me XWInit.mc XWInit2.mc XWSio.mc XWSio2.mc XWlask.mc AltoBoot.c
“*m AMesa.cm BAMesa.cm BareBones.cm BDMesa.cm BDMesal.cm BMesal.cm BuildSys.cm Com.Cm DOBoot.cm DMesa.cm Extantfiles.cm Tinc.cm MicroAlt

**cm MidasDisk,cm Rem.Cm rs232BuildSB.cm rs232Test.cm User.cm
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/7 [Iris]<wd0>D0boot.cm

// Last modified on August 17, 1979

// Last editor was Maxion,

// Command file to make a NEW DO-mode, DO-bootable disk.

// Executing this file in the presence of the files listed below
// will make your disk bootable from the DO Maintenance Panel,
// This procedure does not require free disk pages to run.

// Documentation:

// Self contained and [Iris}<wd0>Help-wd0.bravo

// This command file requires

/7 [Iris]<ATto>MoveToKeys. run

17/ [Iris]}<wd0>DOboot.bt UNLESS a new DOboot.bt is generated.
// (See [Iris]<wd0>Help-wd0.bravo.)

MoveToKeys DOboot.bt 56E

1/

This disk is now bootable from a DO Maintenance Panel.

Page

1



DMesa.cm 3-Nov-79 19:16:53 Page 1

/7 [ Iris]<wd0>DMesa.cm

// Last modified on 28 August 1979.
/7 Last editor was Maxion,

// Builds midas boot version, DO mode

// This file is basically undocumented, but will be improved later
/7 (I'm not even sure what it's for or if it works., - RM)

MicroD/c DMesas/o Mova UIInit UITask Key DMInit DMTask EtherInit EtherTask rs232Sio MesalS Mesald MesaX MesaP BitBit Fault mInitialize
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/7 [Irisi<wd0>ExtantFiles.cm

// Last modified Chang, October 17, 1979 11:32 AM
// modified Chang, Soptember 28, 1979 ©5:34 PM

// Modified by Maxion on August 24, 1979

// Documentatton:
// Self contained and [Iris]<wd0>Help-wd0.bravo

/7 This command file will fetch and install:

/7 the microcode files currently needed to build a microcode disk from scratch;
/7 the microcode assembler, Micro.run:
14 the microcode instruction placer, MicroD.run.

// This procedure requires about 1000 free disk pages.

// Brief explanation of file requirements for Microcode:

// Micro.run ... microcode assembler - needed for MicroAll.cm

// MicroD.run ... microcode instruction placer - nceded for building Mesa microcode
// DOLang.mc ... microcode definition tanguage - needed for MicroAll.cm

// GlobalDefs.m¢ ... global definitions for microcode - needed for MicroAil.cm

// ~.mlf ... data for MakeloaderFile.
// For brief explanations of the rest of these microcode files, see MicroAll.cm.

FTP Iris Directory/c <wd0> Retrieve/c Micro.run MicroD.run GlobalDefs.mc DOLang.mc

AltoMode.mc MesalLS.mc Mesal.mc MesaX.mc MesaP.mc BitBlt.mc Nova.mc Initialize.mc Fault.mc UIDefs.mc ULInit.mc UITask.mc LFDefs.mc LFInit
**mc LFTask.mc XWdefs.mc XWInit.mc XWSio2.mc XWTask.mc Key.mc DMDefs.mc DMInit.mc DMTask.mc RDCdefs.mc RDC.wme EtherDefs.me ElherInit.mc
**EtherTask.mc R$S232SI0.mc¢ Timer.mc Overlay.mc MesalOccupied.mc Mesa2Qccupied.mc OccupiedDefs.mc Kernel.mc t

T

MicroAll.cm BMesal.cm BDMesal.cm BAMesa.cm BDMesa.cm
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ftp 1ris dir/c <ad0>40w> ret/c AltoMode.mc BAMesaOccupied.mc BDMesaloccupied.mc BDMesaOccupied.mc BitB1t.mc BMesaloccupied.mc DOLang.mc D
«*MDefs.mc DMInit.mc DMTask.mc EtherDefs.mc EtherInit.mc EtherTask.mc Fault.mc GlohalDefs.mc Initialize.mc Kernel.mc Key.mc LFdefs.mc LFi
**nit.mc LFkey.mc LFtask.mc Mesaloccupied.mc MesaZoccupied.mc Mesal.mc MesalS.mc MesaP.mc MesaX.mc Nova.mc OccupiedDefs.mc Overlay.mc RDC
** mc RDCdefs.mc rs232Async.mc rs232AsyncTest.mc rs2328it.mc rs232BitTest.mc rs232Byte.mc rs232ByteTest.mc rs232Defs.mc rs232occupied.mc

**RS232510,.m¢c rs232Test.mc Timer.mc UIDefs.mc¢ UIInit.mc UITask.mc XWDefs.me XWInit.mc XWInit2.mc XWSio.mc XWSio2.mc XWTask.mc AltoBoot.cm
** AMesa.cm BAMesa.cm BareBones.cm BDMesa.cm BOMesal.cm BMesal.cm BuildSys.cm DOBoot.cm DMesa.cm ExtantFiles.cm MicroAll.cm MidasDisk.cm

¥4 p5232BuildSB.em rs232Test.cm

empress Gacha6/f AltoMode.mc BAMesaOccupied.mc BDMesaloccupied.mc BDMesaOccupied.mc BitBIt.mc BMesaloccupied.mc DOLang.mc DMDefs.mc DMIni
#xt . mc DMTask.mc EtherDefs.mc Etherinit.mc EtherTask.mc Fault.mc GlobalDefs.mc Initialize.mc Kernel.mc Key.mc LFdefs.mc LFinit.mc LFkey.m
#*#c LFtask.mc Mesaloccupied.mc MesaZoccupied.mc Mesad.mc MesalS.mc MesaP.mc MesaX.mc Nova.mc OccupiedDefs.mc Overlay.mc RDC.mc RDCdefs.mc
s% p§232Async.mc rs232AsyncTest.mc rs232Bit.mc rs232BitTest.m¢ rs232Byte.mc rs232ByteTest.mc rs232Defs.mc rs232occupied.mc RS2328I0.mc rs
**232Test.mc Timer.mc UIDefs.m¢ UIInit.mc UlTask.mc XWDefs.mc XWInit.mc XWInit2.mc XWSio.mc XWSio2.mc XWTask.mc AltoBoot.cm AMesa.cm BAMe
*%*ga.cm BareBones.cm BDMesa.cm BDMesal.cm BMesal.cm BuildSys.cm DOBoot.cm DMesa.cm ExtantFiles.cm MicroAll.cm MidasDisk.cm rs232BuildSB.c
*#*m rs23ZTest.cm '
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/7 [Iris]<wd0>MidasDisk.cm
// Last modified on August 20, 1979
// Last editor was Maxion.

// This command file:

/7 will (re)install Midas (loader/debugger) on your fresh (or present) disk;
/7 will (re)install Swat on your fresh (or present) disk;

1/ (Swat 1s helpful, but not essential.)

// will handle ONLY Midas and Swat - nothing mora!l

// requires about 510 disk pages to rumn.

// Documentation:
// $e1f contained and [Iris}<wd0>Help-wd0.bravo

/7 Get Swat and install it. Also get appropriate Midas files.

FTP Iris Directory/c <Alto> Retrieve/c InstallSwat.run *

N

Directory/c <WD0O> Retrieve/c AMesa.midas BAMesa.mb BDMesa.mb BDMesal.mb BMesal.mb Boot.midas DMesa.midas DOLoader.mb Kernel.mb Midas.mida
**s Midas.programs Midas.run User-Midas.programs

InstallSwat
Delete InstallSwat.run

Delete MidasDisk.cm

// Initialize Midas.
Midas/i

/7 Delete Dumper.boot if you wish.
/7 Delete DMT.boot if you wish.

// Swat users: Consider obtaining the new file Swat.help.
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/7 [Iris]<wd0>rs232BuiidSB. cm

// Last modified on September 18, 1979

// Last editor was Maxion.

// This comm&nd file builds software-bootable files for rs232 microcode.

/7 Salient outputs from this command file are:

/7 rs232Async. sb
124 rs232Byte.sb
/77 rs232Bit.sb

// Documentation:
// Self contained and [Iris]<wd0>Help-wd0.bravo

/7 This command file requires the following files on your disk:

2 [Iris]KwdO>Micro.run or  [Maxc]<Alto>Micro.run (the microcode assembler)

// [Iris]<wdO>MicroD. run

/7 [Iris}<wdO>MakeLoaderFile.bcd

/7 [Iris]<wd0>D0Lang.mc

/7 [Iris]<wd0>rs232Defs .mc

// and the .mc files (default extension) and .m1f files named in the commands below.

// Assemble rs232occupied.mc
Micro/u/o rs232occupied

// Build Asynchronous system: software-bootable file rs232Async.sb
Micro/u/o rs232Async

MicroD/n rs232Async/o rs232occupied rs232Async

MakelLoaderFile rs232Async.mif

/7 Build Byte Synchroneus system: software-bootable file rs232Byte.sb
Micro/u/o rs232Byte

MicroD/n rs232Byte/o rs232occupied rs232Byte

MakeloaderFile rs232Byte.mif

// Build Bit Synchronous system: software-bootable file rs232Bit.sb
Micro/u/o rs232Bit

MicroD/n rs232Bit/0 rs232occupied rs232Bit

MakeloaderFile rs232Bit.m1f

Page

1



r5232Test.cm 3-Hlov-79 19:16:63

1/
/7
/7

/7

24
/7

//

[Iris]<wd0>rs232Test.cm
tast modified on June 1, 1979
Last editor was BRD.

This command file builds RS232 microcode test programs.

Salient output files from this command file are the microcode binaries:
rs232AsyncTest.mb
rs232ByteTest.nb
rs232BitTest.mb

Documentation:
Micro: Machine-Independent MicroAssembler by Fiala, Deutsch, Lampson
MicroD Manual by Peter Deutsch

This command file requires the following files on your disk:

[Iris]KwdO>Micro.run or [Maxc}<Altod>Micro.run (the microcode assembler)
[Iris]<wdO>MicroD. run .
[Iris]<wd0>rs232Async.mc for asynchronous test only
[Iris]<wd0>rs232Byte.mc for byte asynchronous test only
[Tris]<wd0>rs232Bit.mc for bit asynchronous test only
[Iris]<wd0>rs232Test.mc for all tests

. and the .mc files (default extension) named in the commands below.

Build Asynchronous Test

Micro/u/o rs232AsyncTest
MicroD/n rs232AsyncTest

/7

Build Byte Synchronous Test

Micro/u/o rs232ByteTest
MicroD/n rs232ByteTest

1/

Build Bit Synchronous Test

Micro/u/o rs232BitTest
MicroD/n rs232BitTest

Page
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[BRAVO]

A INIT:"{6,2,0,4}g'QL
**EBG[@17{6,2,0,0}1;*1z@QL[177762,177777,]756
Ultiv

**Page Humbers: Yes First Page: 1

Heading:

‘ﬂ‘l:‘h

*

q
yQEE"

B,INIT:"{6,2,0,4}g'@1lconfig
**QEG[@lcontig]{6,2,0,0 wnyl114,y1114,y1114,{6,4,0,4}g'@lerrlog
**@QG[@lerrlog]{6,2,0,0}n@RE"

C.INIT:"{6,1,0,0}g'1ine.cm
**@RG[Tine.cm]@RE"

D.INIT:"{6,2,0,0}g'@1
**QQG[Q1]{6,2,0,0}wny660,y660,y650,{6,4,0,0}q"' @2
*+QG[Q2]CQE"

G.INIT:"{6.,2,0,6}g'QL
+*QRG[@1]{6,2,0,0}h
“Q

QRE"

H.INIT:"{6,2,0,6}g'@1
**@@G[01]{6,2,0,0}hc' @2
*%QEEe @3

W

*q

QE"

J.INIT:"{6,2,0,4}g'01L
**@eG[@1]{6, 2,02, 22} NORE"

L.INIT:"{6,2,0,4}g'Qtconfig .
**@@G[@lconfig]{6,2,0,0}wny1114,y1114,y1114,{6,4,0,4}g'@1lerrlog
**@eG[@lerrlog}{6,2,0,0}8QE"

M. INIT:"{6,2,0,4}g '@lmesa
**ERG[@1mesa]{6,2,0,0}wnyi114,y1114,y1114,{6,4,0,4}g'@lerrlog
*‘@@G[@lerr1og](6‘2.0.0)@@5"

N.INIT:"{6,1,0,0}g'@1
**@EG[@1[QCE"

S.INIT:"{6,2,0,4}g'@1.mesa
*+@OG[R1.mesa]{6,2,0,0}1;*12zeRL[177762,177777,]756
'lllkt‘i'

**page Numbers: Yes First Page: 1

Heading:

ﬁ)l.kxﬁ";lih

«

y@@E"
A.QUIT:"{6,2,0,0}1;*12Q@L[177762,177777,}756

l)‘rl*-i'

**Page Numbers: Yes First Page: 1
Heading:

'!(llx*‘;th

Y
qQ
"

B.QUIT:"{6,1,0,0}q
Delete @4errlog; Binder /-p @4/g IF.run/r @4errlog then Bravo/B @4

C.QUIT:"*q
202408

D.QUIT:"{6,2,0,0}q
BRAVO/D @4 Q5

F.QUIT:"*q
FTP Iris Store/c @4; Delete @4 Q4%

o

G.QUIT:"*q
Chat @4/D

M.QUIT:"{6,1,0,0}q
Delete @4errlog; Compiler -Alto/c -pause/c @4 IF.run/r @4errlog then Bravo/M @4

N.QUIT:"{6,1,0,0}q
Delete Q4errlog @5errlog; Compiler -Alto/c -pause/c @4 @5; Bravo/M @4; Bravo/M @5

P.QUIT:"{6,1,0,0}q
Delete @4errlog; Compiler -pause/c Q4; Bravo/M @4

Q.QuUIT:"{6,1,0,0}q
Delete B49rrlog @berrtog; Compiler -pause/c @4 @S;BravqlM @4; Bravo/M @5

R.QUIT:"{6,2,0,0}q
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BRAVO/H Q4

S.QUIT:"*q
FTP Iris Stora/c @4

T.QUIT:"*q
FTP Iris store/s 84 @3>@4

U.QUIT:"(6,1,0,0}q

y
Copy temp.ts « bravo.ts;BRAVO/d user.cm temp.ts

FONT:0 HELVETICA 8 HELVETICA 10 HELVETICA 8
FONT:1 HELVETICA 7 HELVETICA 8 HELVETICA 7
FONT:5 HELVETICA 12 HELVETICA 12 HELVETICA 12

OFFSET: Standard offset = 4

TABS: Standard tab width = 635

LEAD: Line teading = 6, Paragraph leading = 12

NESTED: Delta left = 635, Delta right = 0

SCREEN: Screen top = 24, System window end = 90, Screen bottom = 780
MARGINS: Paragraph margin = 2998, Left margin = 2998, Right margin = 20598

[HARDCOPY]

HOST: Iris
PREFERREDFORMAT: PRESS
PRESS: Daisy

PRINTEDBY: "DaleKnutsen™
EXTENSION: .mesa

FONT: HELVETICA 10 MRR

[CHAT]

RELL: DING FLASH

BORDER: BLACK

FONT: Gachal0.al
LINEFEEDS: OFF
TYPESCRIPT: Chat.ts 10000
TYPESCRTPTCHARS: OFF ON

[0Sy

FONT: Helvetical0.al

SMALLFONT: sysfont.al

CONTEXT: not (*.al or *.run or *. image or sys™ or *.cm* or *.scratch* or dds* or swat* or bravo.*)
FULLINIT: NO

SELSPEC: *

SORT BY: name, extension

SHOW: size

[TooLS]

BITMAP: [x: 64, y: 128, w: 478, h: 400]
DEBUG: No

Toolsfont: SysfFont.al

Filellost: Tris

FileDirectory: <Wpilot>

[Librarian]

Server: Marion

Root: <CoPilot>Root
NamePretfix: <CoPilot>
NameSuffix: mesa
BedBucket: [Iris]<Wpilot>
DefaultContentslocation: [Iris]<Wpilot>
Limpels: pointsto
Children: comprises <*>
Levels: 2

LevelSpacing: 32
InlevelSpacing: 16
NameThru: Yes

Sideways: True

[MAILCHECK]

HOST: Maxc :
NEWMAIL: CHAT @H MSG.DO/D
TIME: YES

[EXECUTIVE]

Font: Helvetical2

eventBooted: login // Hi, Dale!

eventRFC: FTP // eventRFC

eventInstall: // eventInstall
eventAboutToDie: // eventAboutToDie
eventUnknawn: // eventUnknown
eventClockWrong: SetTime // eventClockWrong
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“Last Modified by Sandman. on February 23, 1979 11:36 AM
BUILTINLSET, 215
SET[Altodnde, 1]

Paye

1



BAMasaOccupicd.me

* MicroD 8.11 (08 16) of July i, 1979
* at 17-0ct-79 11:69:10

INSERT[OccupiedDefs];
TITLE[BAMesaOccupied]

3-Nov-79 19:156:53

* Locations reserved

IMRESERVE[ O,
IMRESERVE[ O,
IMRESERVET O,
IMRESERVE[O,

* Locations reserved
IMRESERVE[ 1,
* Locations reserved

IMRESERVE[ 4,
IMRESERVE[ 4,
IMRESERVE[ 4,
IMRESERVE[ 4,
IMRESERVE[ 4,
TMRESERVE[ 4,
IMRESERVE[ 4,
IMRESERVE[ 4,
IMRESERVE[ 4,
IMRESERVE[ 4,

Locations reserved

THRESERVE[S,

lLocations reserved

IMRESERVE[S,
IMRESERVE[ 6,
TMRESERVE[ G,
IMRESERVE[ S,
IMRESERVE[ 6,

on page 0

2, 5T;

156, 107;
173, 47;
300, 321;

on page 1
0, 400];
on page 4

0, 3407,
341, 1];
345, 17;
351, 17];
365, 1];
361, 1];
365, 1];
371, 17;
376, 17;
317, 1},

on page &
0, 400];
on page 6
0, 36371;
365, 1];
371, 17;

375, 17;
377, 1];

Locations reserved on page 7

IMRESERVE[7, 0, 400];

*

Locations-reserved on page 11B

IMRESERVE[ 11, 0, 366];

*

Locations reserved on page 14B

IMRESERVE[ 14, 137, 2417;

Locations reserved on page 16B

IMRESERVE[ 15, 0, 3767;
IMRESERVE[ 15, 377, 1]

=

Locations reserved on page 16B
IMRESERVE[16, 0, 357];
END;

Page
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BDMesaloccupied.mc

* MicroD 8.11 (0S 16) of July 1,
* at 17-0c¢t-79 11:09:37

INSERT[OccupiedDefs];
TITLE[BDMasalOccupied];

* Locations reserved on page 0
IMRESERVE[ O, 100, 2337;

IMRESERVE[0, 835, 237;
IMRESERVE[0, 361, 177;

*

Locations reserved on page 1

IMRESERVE{1, 100, 2G6];

=

Locations reserved on page 2

IMRESERVE[2, 100, 2427;
IMRESERVE[2, 372, 17];
IMRESERVE[2, 374, 17;
IMRESERVEf 2, 376, 17;

=

Locations reserved on page 3

IMRESERVE[3, 0, 307];
IMRESERVE[3, 370, 3];
IMRESERVE[3, 374, 3];

=

Locations reserved on page 7

IMRESERVE[7, 27, 1];
IMRESERVE[7, 76, 1];

Locations reserved on page 10B

IMRESERVE[ 10, 0, 3637;

Locations reserved on page 128

IMRESERVE[12, 0, 376];

Locations reserved on page 13B

IMRESERVE[13, 0, 305];

®

Locations reserved on page 14B

IMRESERVE[14, 0, 1377;

®

Locations reserved on page 16B

IMRESERVE[15, 300, 17;

%

Locations reserved on page 16B
IMRESERVE[ 16, 0, 3207;

* locations reserved on page 17B

IMRESERVE[ 17, 140, 40];

END;

3-Nov-79 19:16:53

1979

Page
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&DMesalccupled.mc

* MicroD 8.11 (0S 16) of July 1, 1979
at 17-0ct-79 11:11:10

*®

INSERT[OccupiedDefs];

* Locations reserved on page 9

El

a*

TITLE[BDMesaOccupied];

IMRESERVE
THMRESERVE
IMALSERVE
IMRESERVE

Locations reserved

IMRESERVE
ITMRESERVE
TMRESERVE
IMRESERVE
IMRESERVE
IMRESERVE
IMRESERVE
IHRESERVE
IMRESERVE
IMRESERVE
IMRESERVE

Locations reser

IMRESERVE

P NN

ved

[5,

* Locations reserved

F

&

*

F

IMRESERVE
IMRESERVE
IMRLSERVE
TMRESERVE
IMRESERVE
IMRESLRVE
TMRESERVE
IMRESERVE
IMRESERVLE
IMRESERVE
TMRESERVE
IMRESLRVE
IMHESERVE

Locations reser

IMRESERVE

IMRESERVE]

IMRESERVE
IMRESTRVE
IMRESERVE
IMRESERVE

Locations reser

IMRESERVE[ 11, 0, 3167;
locations reserved on page 148

IMRESLCRVE[ 14, 137, 233];
lLocations reserved on page 15B

IMRESERVE[ 15, 0, 372];
IMRESERVE[ 16, 377, 17;

Locations reserved on page 168

IMRESERVE[ 16, 0, 357];

END;

>

OU’A@G’OOO-G@

ved

ved

2, 22];

166, 1073;

173,

300, 321;

on page 4

413

0, 3327;

335,
341,
345,
351,
365,
361,
366,
371,
375,
377,

on page 5

1]

0, 4007;

on page 6

371,
375,
377,

on page

0, 360]

361,
365,
371,
375,
3717,

on page 11B

17

1
1]
1]
1]

3~Nov-79

19:16:563

Page
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BitBit.mc

insert[d0lang];

NOMIDASTINIT; LANGVERSION ;MULTDID;
insert{GlobatDefs;
(ITLE[BITBLTY;

%

*

* modified by Johnsson, June 28,

» BBTable format

*

* WORD NAME

* 0 FUNCTION bit 0 Long
* 1 unused

" 2 DBCA Destination BCA

* 3 DBMR Destination BMR

" 4 DLX Dostination LX

* 5 DTY Destination TY

* 6 DW Destination W

* 7 DIl Destination H

* 10 SBCA Source BCA

* 11 SBMR Source BMR

* 12 SLX Source LX

. 13 STY Source TY

. 14 Gray0 These
* 15 Gray?l Gray0 is u
* 16 Gray? Grayl on t
* 17 Gray3d Gray3 on t
* 20 LongSourcelo

* 21 LongSourceHi

* 22 LongDestlo

* 23 LongDesthi

* Bit BLY functions

* CODE MA, MB  SALUFOP

* 0 0 0 ROR T

* 1 0 1 ROR T

* 2 0 1 R XOR T

* 3 0 1 R AND notT
* 4 1 0 R OR notT
d 5 1 1 R OR notT
* 6 1 1 R XNOR T

» 7 1 1 RAND T

* 10 0 0 XXX

* 11 1 0 ROR T

* 12 1 0 R XOR T

* 13 1 0 R AND notT
* 14 0 0 ROR T

* 15 1 0 ROR T

* 16 1 0 R XOR T

* 17 1 0 Ii§

AND notT

interpretation of bhbFuncti

%

mesa long pointer

mesa called = 1 /

unused

bot to top = 1/ t
rtol=171rt%o

which-innerloop in
zero

Bitbit function co

3-Nov-79 19:15:53

Last modified by Chang, September 11, 1979 8:46 AM, interrupts off problems

1979 8:50 AM

Bith1t; bits 14-17 function (see below)

Base Core Address of dest bit map
Bit Map Width in words

Left X offset Trom first bit

Top Y offset from first scan line
Width in bits of bit map

Height in scan lines of bit map

four words are the Gray Block
sed on the -first item, -

he second, Gray2 on the third,

he fourth, Gray0 on the Tifth,etc.

Dest «

Sre

Src OR Dest

Src XOR Dest

notSrc AND Dest

notSrc

notSrc OR Dest

notSrc XOR Dest

Src AND Dest

(Src AND Gry) OR (notSrc AND Dest)
(Src AND Gry) OR Dest
(Src AND Gry) XOR Dest
not(Src AND Gry) AND Dest
Gry

Gry OR Dest

Gry XOR Dest

notGry AND Dest

on bits

nova called = 0
op to bot =0
r=20 .
dex

de

Page
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BitB1t.mc

3-Nov-79 19:15:62

“dispatch tables for bitbit
SE

™
..4

SEI
SET
SET

SET[
SET[

SET
SET[
SET[

SET|

» BOF

set
set
set
set
set

set
set
set
set

sctf

A dispatch

[BONRM, 7];
[BBDST,67;
[BBSRC,57;
BOOTH, 47;
[BBITH,37;

[BBP1P, ISH[FT[DBPl 1017
‘BBPZP, LSHIFT[BBP2, 10T];
‘BBTLA, ADD{BRP1P,1007];
‘BBILE, ADDIBBP1P,12071];
BRILC, ADD[RBP1P,1407]
‘BBTLD,  ADD[BBP1P, 160]
[BOILE, ADD[BBPLP,2007];
BBTLDX, ADD[BBPLP,2201];
“huTdisp, ADD[BBP1P,2407];
BOF, ADD[BBP2P,34077;

[bhILtypeO,
| bbILtypel,
[bbILtype2,
' bbTltype3d,
bbIlLtype4d,

values

*no refill

*destination refill

*source refill

“source and destination refill
*item refiil

00]:
02];
041;
06 ;
10];

Page
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% Initialization

* » determination of bit blt directions

* (top to bottom , left to right) dty < sty

* (top to bottom , right to Teft) (dty = sty) and (dix > 31x)

* (bottom to top , Teft to right) ({(dty = sty) and (d1x =< six})

- or (dty > sty)

%
ONPAGE[BBP2] ;

bhp2ret: return;

#I/ﬂ“‘"l*lﬂl Start of A"Lo Codc RN A R R R K R KR R KRR RN R R kR el MR AR KRRk

NovaBitDLT: *AC2,AC3 are a base register pointing to the BitBLT table
ACO ¢ 21lc, task; *Stkp points to ICOM in ACL

Stkp « ACO;
ACO « 0Oc, goto[hbBitBLT]}; *ACO is the “"entered from Nova" flag

wjpgmmtin Fro oF ATEO COO@ % F W ARM b 0 sk ol ok b b o 8Kk R o R R R R Rk

MesaBitBLT: Tu « xfWDC; *T has address of table
skip[ALU=0];
MWW « (NWW) or (100000c); *disable interrupts in xfWDC#0
AC2 ¢ T;
I « MDShi, task;
AC3 « T; *Long pointer to BitBLT table in AC2,AC3
ACO « 40000C, goto[bbBitBLT];

*get here when finished, with test of "entered from Mesa"™ flag pending
bbExit:
AW SL{I"L Uf AILO COL‘C LR R NN R R N R R L R R R R R R R E R

dblgoto{bbMdone,bbNdone ,ALU#OT;

st axrrsn Cod of ATLO Coule M % % b ach wikoh s ok o ok Kk o sk h o R Ok AR RS ARk OR R OK R K K

* bhMdone: loadpage[4];
* stack®&-2, gotop[MesaBBret?;
bbMdone: stack&-2, loadpage[4];

NWW « (NWW) and not (100000C), gotop[MesaBBret];

wpprramkan SEapt Of ATTO Code % %% sk ok ik b b o ki sl o bk bk K Kk ko KK R
bbNdone: Toadpage[ncPagel;
gotop{neloskip], FFiQ[17];

wfpramanet Fad of ATTO Cod@ T Hm s kol mm dms dok g Ak ok 6 ok 0k M0 S0k kb o doR o bk W

*common bitb1t code
bbBITBLT:
pfetchl[AC2,bbFunction,0], callf[bbp2ret];*fetch function
pfetch2[AC2,bbRTEMsTx,127,task;*fetch s1x and sty
bbSrcQAddrLo « zero ;
pfetch2[AC2,bbRTEMdIx,4];*fetch dix and dty
te(l7¢), task;
te(IshACO,1)or(t);
pfetch?[AC2,bbTtemWidth,67], call[bbp2ret];*fetch dw and dh
bbFunction«{bbFunctionyand(t});*Insure no garbage and mask bit 0 if entered from Nova
te(ACO);
task,bbFunction«(bbFunction)or(t);: *“called from Mesa" bit
t ¢ 1df[bbFunction,14,27] ;
lu ¢ bbItemWidth;
RTEMPe T ,skip[alu#0];
Tu « 1df[bbFunction,1,1], goto[bbExit]; *Completion rcturn - item width is zero
RTEMPet ;
Tu « {(RTEMP) xor (3c) ;
skipfalun0]

goto[bbTBY |, bbSrcQAddrLo « (1c¢) ; *if function is 14-17, source not used,unse tbir
T ¢« bbRTEMdty;
LU « (LLRTEMsty) - (T) ; *calc sty - dty

GOTO[bbBT1,aluc0], freezeresult;
bbA3: COTO[bLLTB,ALU#O] ;
bbA4: T ¢ bbRTEMdIx ;

LU « (LLRTEMsIx) - (T) ; *calc s1x - dlix
DBLGOTO[bbLTBRL,bbTBLR,ALUCO] ,t « Stack;
bbBT1: GOTO[bLBTLR] ,t « Stack; *hottom to top , left to right

bbTB: GOTO[bbTBLR] ,t ¢ Stack; *top to bottom , left to right
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Ll
"
"

bOTBLR:

»
*
*

bbBTLR:

£l
®
*

bLTBRL:

tor left to right , top to bottom
specific initialization
sty sty + icom

bbRTEMsty « (LbRYEMsty) + (T);
GOTOp[bbGenlInit],bLRTEMdty « (bbRTEMdty) + (T) ;

for jeft to right , bottom to top
specific initialization

task,T « (bbItemsRemaining) ~ (T) - 1 ;

LORTEMsty « (LBRTEMsty) + (T)

bbRTEMdLY « (DLRTEMdty) + (T);
GOTOp[bbGen1Init],bbFunctione(bbFunction)or(1000C);*set L to R kit

for right to left , top to bottom
specific initialization

bLRTEMstLy « (bbRTEMsty) + (T) ;

task,bbRTEMdLYy « (bLRTEMdty) + (T) ;

t ¢ DDLRTEMsIx ;

t ¢ (bDRIEMdIxX) - (t);

bhSDMonOvertap « ¢t ;

Tu « 1df[bbSDNonOvertap,0,12] ;

skip[atu/ol], beonusSDNonOvc«1apv(70ro) (t):
goto[bbGenlInit];*L to R if non-overlap < 100b

Tu « Tdf[bbItemWidth,0,12]

skipfatu#0]

goto[bhGeniTnit];*L to R if item length < 100b

Ju « (bbltemWidth) -~ (t) ;

skipfcarryl;

goto[bbGenTInit]; L to R if item width < non-overlap
GOTOfLbbGen1Tnit] , bbFunctione(bbFunction)or(400C) ;*R to L

Page
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# general initialization

hd calc ss

. S8 (Ish{4](sbca + (sty ™ shmr)) + sIx) 24 bits
bbGen1Init:

skip[r even} , lu ¢ bbSrcQAddrio ;
goto[bbinnosrc], pfetch2[AC2,bbDBCA,2];
pfetch2[ACZ,bbSBCA,10] ;*fetch sbca and sbhmr
goto[bblLongSrcGet, r<0], TuebbFunction;
bbShortSrcGet:
tebbSBCA;
callfbbp2ret],bbSrcQAddrioet;
goto{bbSrcInit],bbSrcQAddrilic(zero);*short form set-up
bblongSrcGet:
te20c;
call[bbp2ret],pfetch2[AC2,bbSrcQAddrlo]; *long Form set-up

*T « sty ® sbmr. The product is =< 16 bits
bbSrelnit:
T « bLSBMR;
RTEMP « T3
I« 0c, call[bbSrcMull;
bbSrcMut: RTEMP « psh[RTEMP, 17, gotol.+2,Reven]
f « (DDRTEMsty) + (T);
DbRTEMsty « Tsh[bbRTEMsty, 1], goto[.+2, ALU=0];
return;
bbSrcMulDone:
bbSrcQAddrLoc(bbSrcQAddrlo) +(t);
skip[nocarry], telsh[bbSrcQAddrio,4]);*move SrcQAddr to SrcStartBit
bbSrcQAddrH ie(bbSrcQAddriii)+1;
bbSrcStartBitloet;
Lersh{bbSrcQAddrio,14];
task,te(1sh[bbSrcQAddrii, 41)+(t);
LbSrcStartBitliet;
te¢bbRTEMs1x;*add sIx to SrcStarthit
bbSrcStartBittos(bbSrcStartBitLlo)+(t); .
skip[nocarry], bbSrcQAddrLo¢ (bbSrcQAddrLo)and not(3c);
bbSrcStartBithiec(bbSrcStartBitHi)+1;* SrcStartBit now complete
* calc ds
- ds (Ish[4](dbca + (dty * dbmr)) + dix) 24 bits
pfetch2[AC2,bbDBCA,2]; *fetch dbca and dbmr
bbinnasrc:
goto[bbShortDestGet, r>=0], TusbbFunction;
bblLongDestGot:
te22c¢;
goto[bbDestInit],pfetch2[AC2 ,bbDestQAddrLol};
bbShortDestGet:
t<bLDBCA;
Ltask,bbDestQAddrlo«t;
bbDestQAddrHic(zero);*short form set-up
*T e dty * dbmr. 16-bit product
bbDestInit:
I « bbDBMR;
RTEMP « T;
T « 0c¢, call{bbDestMul];
bbDestMul: RTEMP « prshiRTEMP, 17, goto[.+2, Revenl];
T « (bBLRTEMdty) + (T)
LLRTEMdLy « Ish[bbRTEMdty, 1}, goto[.+2, ALU=0];
return;

bbDestMulDone:
bbDestQAddrLo«(bbDestQAddrLo)+(t);
skip[nocarry], telsh[bbDestQAddrLo,4]:*move DestQAddr to DestStartBit
bbDestQAddrHi«(hbDes tQAdd rlli)+1;
bbDestStartBitLo«t;
goto[ .+1],tershfbbbestQAddrLo, 14];
te(TshfbbDestQAddrHi,A])+(t);
task,bbDestStartBitHict;
tebbRTEMd1x; *add d1x to DestStartBit
bbDestStartBitLo+(bbDestStartBitlo)+(t);
skip[nocarry],t « bbltemWidth
bbbDestStartBitHi<(bbDestStartBitHi)+1;* DestStartBit now complete
bbMinusItemWidth « (zero) - (T) ; *want minus item width

* test for specific initialization (bottom to top)
Tueldf[bbFunction,6,1] ;
goto[bbILX0,atu=0] ;

* this will go to bbilx0 if t to b

b or bbilxt if b to t

bbILX1: t « LDHSBMR ;
task,bbSBMR « (zero) - (t) ;
t « DbDBMR ;
bbDBMR « (zero) - (t) ;

bbILXO:
T « (Stack);
bbItemsRemainingMinusl « (bbItemsRemaining) - (T) - 1 ;
skip[alu>=0] , bbTtcmsRemainingMinus2 « (bbItemsRemainingMinusi) - 1 ;
Tu « Tdf[bbFunction,1,1], goto[bbExit]; *Completion return - no items remaining
bbGrayCnt « T ;
skip[r even] , Tu ¢ bbSrcQAddrlLo;
goto[ .+23 , SB ¢ bbDestStartBitlo ;
SB « bbSrcStartBitLo ;
task,DB « bbDestStartBitLo ;
MNBR « bbMinusItemWidth;

bbfd: DISPATCH[bbFunction,14,4] ;
DISP[bbFUNOOT ;
. will dispatch to bbfunN for function N
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LBEFUNOO: goto[bbEndInit] , T « (204C) , AT[BBF,0] ;*salufop « [0,0,r or t]
bbFUNOTL: goto[bbEndInit} , T « (304C) , AT[BEF, 1] i*salufop « [1.0,r or t]
LLFUNQ2: goto[bbEndInit] , T ¢ (363C) , AT{BBF,2] ;*salufop « LI.(.r xor t]
bbFUMNO3: goto[bbEndInit] , T « (327C) , AT[BBF,3] ;*salufop « [1,0,r and not t]
bbFUNO4: goto{bbEndInit] , T « (074C) , AT[BOF,4] ;*salufop ¢ [0,1,r or not t]
bhFUNOG: goto{bbEndInit] , T « (104C) , AT[BBF,6] ;*salufop « [1,1,r or t]
hbFUNOG: gatofbbfndInit] , T « (154C) , AT{BBF,6] ;*salufop « [1,1,r xnor t]
bbFUNO7: goto[bbEndInit] , T « (1JGC) , AT[DBF,7] ,*sa]ufop « [1,1,r and t]
bOFUN10: T« (200C) , AT[BBF,10] ; *salufop « [x,0,x]]
goto[bbEndInit] , bbFunction « (thunct1on) OR (40C) ; “type 1 transfor
bbFUNTL: T « (304C) , AT{BBF, 11} ; *salufop « [1,0,r or t]
GOTO[bbEndInit] , bhFunction « (bbFunction) OR (Loo€C) ; *type 2 transfer
bLFUNL2: T « (363C) , AT[BBF,12] ; *salufop « [1,0,r xor t]
GOTO[bbEndInit] , bbFunction ¢ (bbFunction) OR (100C) ; *type 2 transfer
hbFUN13: T « (327C) , AT[BBF,13]} ; *salufop « ['1,0,r and not t}
GOTO[bbEndInit] , bbFunction ¢ (bbFunction) OR (100C) ; *type 2 transter
bbFUN14: (204C) , AT[BBF,147 ; *salufop « [0,0,r or t]}
GOTO[bb[ndIn1t] bbFunction « (bbFunction) OR (200C) ; *type 4 transfer
bLbFUN1G: T« (3040) CAT{BBF,157] *salufop « [1,0,r or t]
GOTO[bbEndInit] , hbrunctnon + (bbFuncL1on) OR (140C) ; *type 3 transfer
bbFUN16: T « (363C) , AT[BSF,167 ; *salufop « [1,0,r xor t]
GOTO[bbEndInit] , bbFunction « (bbFunction) OR (140C) ; *type 3 transfer
bbFUN17: T « (327C) , AT{BBF, 177 ; *satufop ¢« [1,0,r and not t]

GOYO[bbEndInit] , bbFunction ¢ (bbFunction) OR (140C) ; *type 3 transfer

bbEndInit:
LOADPAGE[BBP1] ;
GOTOP[bbFirstItem],satuf « t;
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ONPAGE[BBP1]

» Invar Toops

» functions 0-7
Ll

bbInnerLoops:

hbILALZ:

call{.+1] , AT[BBIDISP,bbILtype0] ;
l)UlGOFD[bIJILAZ bhILAX,MBT
(BBFALSB[bbSOURCET}) or (t) ;
bbTLAZ: DTSP[.thll\lj DE[LBDEST] « (BBFBX[DB[bLLDEST]]) SALUFOP (T) ;
bbILAX: DISPIbLILAL] , DB{DLLDEST] « (BBFBLDB[bLDESY]]) SALUFQP (T) ;
bLILAL: rcturn , AT[BBILA,BBHNRM] ;

% bbila2 will go to

» bbitat no refill required

* bbilas source refill required
* bbilad dost refill required
» bbilasd source and dest refills required
" bbilat item rofill required
L

%

* function 10

*

bhILBL:

call[.+1] , AT[BBIDISP, beltypul]
T « (BBFA[SB[bHSOURCE]]) or (t) 5
bbILB2: DISP[HLLILB3] , RTEMP « T ; *5 copies of the following code are
*required to save the dispatch data
*from the BBFA exccuted previously

% bbilb2 will go to

* bbilb3 no refill requircd

" bbilb3s source refill required

* bbilb3d dest refill required

® bbi1b3sd source and dest refills required
* bbiT1b3i item refill required

bhILB3: DB[bLDEST] « (DB[bLDEST]) AND NOT(T) , AT[BBILB,BBNRM]
r < RTEMP 3
- (bbERY) AND (T) ;
bHILDG: IOLU|n . DB[OLDEST] ¢ (BBFB[DBLLHDESTI]) OR (T) ;
*

bLILBIS: DB[bbLDEST] « (DB[bLDEST]) AND NOT(T) , AT[BBILR,BBSRC] ;
T ¢ RTEMP ;
I « (bbGRY) AND (T)

LHILBGS: GOTO[bb[LBS]" DB[bbDEST] « (BBFB[OB[bLDEST]]) OR (T) ;

Ll

bbILB3D: DB{LBDEST] « (DB[bbD[ST]) AND NOT(T) , AT[BBILB,BBDST]
call{bbtgery], T « RTEMP

bbELBED: GOTO[bbILBD] , DB[bbDEST] « (BBFB[DB[bLDEST]]) OR (T)

bbILBISD: DBIOHDEST] « (DBLHLDEST]) AND NOT(T) , AT[BBILB,BBBTHT] ;
call[bbtgry], T « RTEMP ;

bbTLBGSD: GOTO[bbILBSD] , DB{LLDEST] « (BBFB[DB[bLOEST]Y) OR (T) ;

=n

bbTLB3T: DB{LLDEST] « (Dtl[bbDE‘iT]) AND NOT(T) ., AT[BBILB,BDITM] ;
call{bbtgry}, T « RTEMP

bhILBEL : GOTO[bLILBI] , OR[HbDEST] « (BBFBLDB[bHDEST]]) OR (T) :

bbtgry:

I « (bbGRY) AND (T),return ;



gitBlt.mc 3-Nov-79 19:15:53 Page 8

* functions 11-13

BOHILCL:
can( +1] , AT[RRIDISP,hbILtype2] ;
(BDFA[SBLHLSOURCE]]) or (t) :

bbILC2: DISPLUD[L!‘JJ T « (bbGRY) AND (T) ;

bHILCS: return , DB[GBDEST] « (BBFBX[DBIbADEST]]) SALUFOP (T) , AT[BBILC,BBNRM]
% bhilc2 will go to

& bbilc3 no refill required

* bbilels source refill required

- bbilcdd dest refill required

o bbilc3dsd source and dest refills required
" bbilcdi item refill required

%

* functions 14

bbILELX:

call[ +17 , AT[BBIDISP,bbILtyped] ;
(BBFA[AT10nes ) ;
bbILE3: D[SP[beLFlﬂ T « (bbGRY) and (t) ;
bbILEA: return Df![l)bDFST] « (BBFB[DB[bbDFSTH) SALUFOP (T) , AT[BBILE,BBNRM]

% bbile3 will go to

» bbiles no retill requirved

* bbileds source refill required

* bbiledd dest refill required

* bbhitedsd source and dest refilis required
* bbiledi item refill required

%

* functions 15-17

bbILD1:

callf.+#1] , AT[BBIDISP,bbILtype3] ;
T« nBFA[I\IIOnes] H

bbILD3: DLSPIbOILDA] , T « (bbGRY) AND (T) ;

bbILD4: return , DB[LBDEST] « (BBFBX[DB(bbDEST]]) SALUFOP (T) , AT[BBILD,BBNRM]
% bbild3 will go to

* bbilda no refill required

* bbildds source refill required

» bbildad dest refill required

* bbildisd source and dest refills required

" bbildai item refill required
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*Source refill
bbSourceRefill:

bbILBS: :

bbILAS: DBLGOTO[bbNoSrcFetch,bbSrcFotch, R ODDT , bbSrcQAddrie « (bbSecQAddrlo) + (4C) , AT[BBILA,BBSRC]
bbILC3S: GOTO[bbSourceRefill] , DB[LODESTY « (BBFBX[DBLbHDEST]]) SALUFOP (T) , AT[BBILC,BBSRC]
bbILDAS: GOTO[bbSourceRefill] , DB[LDDEST] « (BBFUX[OB[bHDEST]]) SALUFOP (T) , AT[BBILD,BBSRC]
bLOILEAS: GOTO[ bbSourceRefill] , DB[bLDEST] « (BBFBLDB[LHDEST]]) SALUFOP (T) , AV[UBILE,BBSRC]
bbILret:

bbNoSrcFetch:

return ;
bbSrcFetch:
goto[ .+3,nocarry];
bbSrcOAddrHl«(hbSchAddrHi)*(4000)*1
nop;*can't load hi base reg 1n m-i preceding a memory opclation
PFETCHA[LLSrcQAddrLo, bbSOURCE, 0} , return ;

*Dest refill
bbDestRef i11:
nop;
bhDestRefillx:
GOTO[ bbDestFetch] , PSTOREA[bbDestQAddrio ,bbDEST,0];

bbILBD:

bLILAD: GOTO[bbDestRefillx] , AT[{BBILA,BBDST]

bbILC3N: GOTO[bbDestRefi11] , DB[bLDEST] « (BBIBX[DB[ULLDEST]]) SALUFOP (T) , AT[BBILC,BBDST] ;
bbhILDAD: GOTO[ bbDestRefil17] , DB[bLDEST] « (BBIFBX[DB[bLDEST]]) SALUYOP (T) , AT[BDBILD,BBDST] ;
bbILEAD: GOTO[bbDestRefi117] , DB[bbDLST] « (BBFB[DB[bLLOEST]]) SALUFOP (T) , AT[BDBILE,BBDST] ;
bbDestletch:

bbDestQAddrlo « (bbDestQAddrLo) + (4C);

goto[ .+3,nocarry];

bbDestQAddritic(bhbDestQAddrii)+(400c)+1

nop;*can't load hi basc reg in m-1 preceding a memory operation
goto[bbildisp] , PFETCH4[bbDestQAddrio,bbDEST,0] ;

g
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* Source and Dest refill

bbSrchestRefil11:

bhILBSD:

bHTLASD: DBLGOTO[bbDestRefi11,bbSrcDestFetch, R ODD] , bbSrcQAddrio « (bbSrcQAddrLo) + (4C) , AT[BBILA,BBBTH] ;
bLILGC3SD: GOTO[bbSrcDestRefi11] , DB[bLLDEST] « (BBFBX{DB[bLDEST]]) SALUFOP (T) , AT[RBILC,BBBTH] ;

bbTLD4SD: GOTO[bbSrcDestRefi11] , DB[LLDEST] « (BBFBX|DBFbLOESY]) SALUECP (T) , AT[BBILD,BBBTHT ;

bbTLEASD: GOTO[bbSrcDestRefi11] , DO[LLOEST] « (BBFA[NB{bLDEST]]) SALUFOP (T) , AT[BOILE,BBBTH] ;
hbSrcDestFetch:

gotof .+3,nocarryl];

bbSrcQAddrHi«(bbSrcQAddrili)+(400c)+1;

nop;*can't load hi base reg 1u m-1 preceding a mewmory operation
PFETCHA[bbSrcQAddrLo,bbSOURCE, 0] , goto[bbDestRefill] ;

10
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* Common return to inner loops
LHILDISP:
callfbbIlrot] , BBFB ;
DISPATCH[ bbFunction, 10,4] ;
DISP[bbInnerLoops] ;

% depending upon the Toop typo this will go to
* type 0 bbilalz function 0-7

hd type 1 bbilbl function 10

» type 2 bbilcl function 11-13

* type 3 bbildi function 16-17

" type 4 bbilelx function 14
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* Item refill

* test if right to left or left to right

bbItemRef111:

LLILDT:

LOILAL: GOTO[ODILIY] , lu¢tdf[bbFunction,7,1] , AT{BBILA ,BBITM] ;

BLILCIT: GOTO[bbTtemRefill] , DB{bLOEST] ¢ (BBFBX[DB{DLLDEST]]) SALUFOP (T)
bLILDAT: GOTO[bbItemRefill] , DBfbbDEST] « (BBFRX[DB[bLDEST]]) SALUFOP (T)
bHILEAT: GOTO[bLTtemReri1t] , DB{LLDEST] « (SBFB[DB[LLDEST]]) SALUFOP (T)

bbILI: goto[bbContRtol,alu#0]

, AT[BBILC,BBITM] ;
. AT[BBILD,BBITM] ;
, AT[BBILE,BBTITM] ;

Page

12
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* common item refill
bbComItemRefill:
pstored[bbDestQAddrLo,bbDEST,0] ;
call[bbIlret],stack « (stack) + 1 ;*update jcom (T0S iFf called by Mesa, AC1 if called by Nova)
GOTO[.+3,R >= 0] , bbItemsRemainingMinus2 « (bbhItemsRemainingMinus2) - 1 ;
bhExitpl: LoadPage[bbp2];
lu « 1df[bbFunction,1,1], gotop[bbExit]; “Completion return
*Test for interrupts
Tu « NWW,skip[R>=07;
dblgoto[bbDestUpdate,bbSrcUpdate,R ODD], TuebbSrcQAddrio; *Interrupts disabled by Nova
skip[ALU#0], Tu « Tdf[bbFunction,l,1];
dblgoto[bblestUpdate ,bbSrcUpdate,R ODDY, TuebbSrcQAddrio;
*”!ﬂll*tt:h* SLaPL of A‘lto Codc LR R L R L R R E R E R E R R E R L LR

dbligoto[bbMesalnt ,bbNovalnt ,ALU#OT;

wjprermack Fiyg OF ATTO Code ™ %ok s o ik o iR BOK R SRR KR AR A IR R R AOR R Ok o k

bbMesalnt: lLoadPage[opPaged];
T ¢ 1c, callp[MIPend]; *back up the Mesa PC by 1
dblgoto[bbDestUpdate,bbSrcUpdate,R ODD], lucbbSrcAddrLo;

“Since we arc now in a subroutine, and since the Nova only
*checks tor dinterrupls at buffer refill and during jumps,
*things are complicated. We simulate a JMP .+0

*”*‘*mt*xvﬁ Stﬂrt ()f AY'LO Code EEEE R E R R R R L L R R L L R R R EE R R L]
bbNovalnt: T ¢ VTJAF[GETRSPLC[127],15,27;
LoadPage[nePage]; *Point the jump-to PC at the BitBLT
T « (PCB) + (T), gotop[JIMP];

sk ss ok Frg of ATLO COthE ™M % %0k Kok s kORI R K HOR Kk K R K R R ROk K

bbSrcUpdate:
skip[r>=07,t « 1sh[bbSBMR, 47
bbSrcStartBitlic(bbSrcStartBitHi)-(20¢);
bbSrcStartBitlo « (bbSrcStartBitlo) + (t) ;-
skip[nocarry], tersh[bbSBMR, 147,
bbSrcStartBitHi ¢ (bbSrcStartBitHi) + 1 ;
bbSrcStartBitHi « (bbSrcStartBitHi) (t):

bbDestUpdate:
skip[r>=0],t « Tsh[LDDBMR, 47 ;
bhDestStartBitHie(bbDestStactBitlii)-(20c);
bbDestStartBitto ¢ (bbbestStartBitLo) + (t)
skip[nocarry], tersh[bbDBMR, 14];
bbhestStartBitli « (bbDestStartBitHi) + 1
bbDestStartBitlli « (bbDestStartBitHi) + (t);
bbFirstItem:
bbTouchSourcePages:
call[bbltret];*task switch
GOTO[bbTouchbDestPages,R ODDT, TuebbSrcQAddrlo
te(bbMinusItemWideh)+1;
RTEMP«(zero)-(t);
call[bbSetbbSQA];
te(bbSrcStartBitlo) and not (170000c);
RTEMPe(RTEMP) H(t);
skip[carry], RTEMP«1rsh[RTEMP, 147];
goto[bbTSP1];
skip[atu#0]; N
RTEMP«(20c);

bbTSP1:
LeRTEMP<1Sh{RTEMP,10];
call[.+1];*avoid mem pass-around
pfetcha[bbSrcQAddrio,bbSOURCET;
teRTEMP<(RTEMP)-(400¢);
skip[alu<0];
return;
nop;

bbTouchDestPages:
te(bbMinusItemWidih)+1;
RTEMP«(zero)~(1);
call[bbSethbDQA]:
te(bbDestStartBitLo) and not (170000c¢);
RTEMP«(RTEMP)+(1);
skip[carry], RTEMP«rsh[ RTEMP, 147;
goto[bbTDP1];
skip[alu#0];
RTEMP«(20c); .

bbTDP1:
t«RTEMP<TsN[RTEMP,10];
call[.+1];*avoid mem pass-around
pfetch4[bbDestQAddrLo,bbDEST];
t<RTEMP<(RTEMP)-(400c);
skip[alu<0];
return;

bbNewGry: .
Tueldf[bbFunction,14,17;
goto[bbNoGray,alu=0] ,MNBR « bbMinusItemWidth ;
te(AC2)+(14c) ;
lu « 1dff{bbFunction,1,1]; *"called from Mesa” bit
dblgoto[NovaGray,MesaGray,ALU=0], te(1dF[bbGrayCnt,16,2])+(t);

NovaGray: pfetchi[Nova,bbgry], gotof.+2];

MesaGray: Pfetchi[MDS,bbgry];
bbGrayCnte(bbGrayCnt)+1;

bbNoGray:
SBebbSrcStartBitlo;



BitB1t.me 3-Nov-79 19:156:53 Page 14

skip[r even], TucbbSrcQAddrlo
S8 « bbDestStartBitio ;
DB«¢bbDestStartBitlo;
Tueldf{bbFunction,7,1] ;
skip{alu#0] ;

GOTO[bHILDISPY
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bbNewRtol: *new item right to left
tebbMinusSBNonOverlap
task,bbMinusNumBitsTranet
teMNBRebbM inusNumBitsTran
te(bbMinusTtenWidth)-(t) ;
call[bbILlret],bbMinusBitsRemaining «t;
bbSourceBitUpdate:
goto[bbDestBitUpdate,r odd], luebbSrcQAddrlo;
bbSrcStartBitLo « (bbSrcStartBitlo) - (t) ;
skip[nocarry] ;
bbSrcStartBithi « (bbSecStartBithHi) + 1
RTEMP«t ;
call{bbSetbbSQA];
LeRTEMP;
SBebbSrcStartBitlo;
bbDestBitUpdate:
bbDestStartBitLo « (bbDestStartBitlo) - (t) ;
skipfnocarry] ;
bbDestStartBitlli « (bbDestStartBitHl) + 1
goto[bbGetNextSubTtem];

bbhContRtol: scontinue item right to loft
t ¢ bbMinusBitsRemaining ;
skipfalu#0] , Tu « (bbMinusSDNonOverlap) - (t) ;
GOTO[bbComItemRefitl] ;*currcnt item exhausted
skip[nocarry’], PSTORE4A[bbDestQAddrLo,bbDEST,0];
t ¢« bbMinusSDNonOverlap ;
bbMinusNumBitsTran ¢ t ;

task,bbMinusBitsRemaining « (bbMinusBitsRemaining) - (t)

mubr ¢ bbMinusHumBitsTran ;

* adjust source and dest bit addresses for next sub-item

goto{bbriskip,r odd],TucbbSrcQAddrLo;
Lt ¢ bbMinusNumBitsTran
bbSrcStartBitlo « (bbSrcStartBitLo) + (t)
skiplcarry]
bbSrcStartBithHi « (bbSrcStartBitii) - 1 ;
call[bbSetbbSQAT;
SBebbSrcStartBitlo;
bbriskip:
t « bbMinusNumBitsTran
bbDestStartBitLo « (bbDestStartBitLo) + (t) ;
skip[carry] ;
bbDestStartBitHi « (bbDestStartBitHi) - 1 ;
bbGetNextSubItem:
cal1[bbSctbbDQAT;
skip[r evenl},lucbbSrcQAddrLo
S8 « bbDestStartBitLo ;
DBe«bbbDestStartBitLo;
pfetchd4[bbDestQAddrLo, bbDEST,0]
skip[R 0DD] , 1u ¢ bbSrcQAddrlo ;
pletchaibbSrcQAddrlo ,bbSOURCE, 0] ;
GOTO[bbILDISP] ;

Page

15
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bbSetbbSQA: *build source mem-basc from source bit
tersh[bbSrcStartBitlo, 4] ;
bbSrcQAddrio « t ;
telsh[bbSreStartBitHi, 14]
bbSrcQAddrio « (bbSrcQAddrio) + (t) ;
tershibbSrcStartBitHi, 4]
bbSrcQAddrHi « t
bbSrcQAddeHie(Tsh[bbSrcQAddrHi, 107) + (t) + 1 ;
return,bbSrcQAddrLo « (bbSrcQAddrlo) and not (3c) ;

bbSetbbDQA: *build dest mem-base from dest bit
tersh(bbDestStartBitlo, 4] ;
bbbestQAddrlo « t ;
t¢lsh|bbDestStartBiti, 14] ;
bhDestQAddrLo « (bbDestQAddrLo) + (t)
tershbbDestStartBitHi, 4]
bbDestQAddrHi « t ;
bbDostQAdd rilie(1sh[bbDestQAddri1, 10]) + (t) + 1 ;
return,bbDestQAddrio « (bbDestQAddrlo) and not (3c)

end[bb];
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* Locatlons reserved
IMRESERVE[Q,
IMRESERVE[ O,
IMRESERVE[ 0,

* locations reserved
IMRESERVE[ L,

* Locations reserved
IMRESERVE[ 2,
IMRESERVE[ 2,
IMRESERVE[ 2,
IMRESERVE[ 2,
IMRESERVE[ 2,

* Locations reserved
IMRESERVE['3,
IMRESERVE[ 3,
IMRESERVE[ 3,

* locations reserved

IMRESERVE[ 7,
IMRESERVE[ 7,

* Locations roserved

on page 0

100, 233%;
336, 237;
361, 177;

on-page 1
100, 2537;
on page 2
100, 2257:
340, 17;
a7z, 1Y,
374, 17;
376, 1];
on page 3
0, 3367;

370, 3%;
374, 31,

~

on page 7

27, 17;
76, 17;

on page 108

IMRESERVE[10, 0, 363];

Locatjons reserved on page 12B
IMRESERVE[12, 0, 376];

* Locations reserved on page 138
IMRESERVE[ 13, 0, 305];

* Locations reserved on page 148

IMRESERVE[ 14, 0, 1377;

Locations reserved on page 158

IMRESERVE[ 15, 300, 1]

Locations reserved on page 168

IMRESERVE[ 16, 0, 312];

Locations reserved an page 178
IMRESERVE[ 17, 140, 40];

END;
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* DOLang.mc
*lLast edited: July 2, 1979 6§:10 PM by Chang, add IMUNRESERVE, GoExt
* edited: June 27, 1979 10:52 AM by Jotmsson
* gdited: April 23, 1979 3:05 PM by Jarvis
* edited: December 16, 1978 2:16 PM by CPT
BUTLTIN[M@,2]; *Declare macro
BUILTIN[H@,3]: *Declare neutral
BUILTIN[MEMORYQ,47; *Declarce Memory{name,wordsize,length,srcmacro,
*sinkmacro, tagmacro,postmacro]
BUILTIN[TARGET®,57;
BUTLTIN[DCFAULT@,6];

BULLTIN[FLX®,7]; *Declare field

BUILTIN[PF@,10]; *Preassign vatue to field

BUTLTIN[SET,11]; *Declare integer and set value
BUTLTIN[ADD,12]; *Add up Lo 8 integers

BUILTIN[IP,13]; *Integer part of address

BUILTIN[IFSE®, 14]; *If string equal (IFSE@[s1,s2,true,falsel])
BUILTIN[IFA@,157; *If field assigned (IFAQ[field,true,false])
BUILTIN[TIFEQ,167; *If integers equal

BUILTIN[TFGR,17]; *If dnteger 1 > integer 2

BUTLTIN[IDF@,201; *If symbol in symbol table and not unbound address
*BUILTINf IFME@,217; *1f memotry part of address equals string
BUILTIN[ER@,22]; “Error message (ER@{string,abortflag,integer])
BUILTIN[LTST@,23]; *Set listing wmode for mewmory
BUILTIN[INSERT®@,247%; *Insert fiie

BUILTIN[NOTO,25]: *1'S complement

BULLTIN[REPEATR,267; *Repeat the text #2 #1 times

BUILTIN[OR®,27]; *Inclusive or up to 10 integers
BUIL.TIN[XOR®,30]; *Exclusive or up to 10 integers
BUTLTLIN[ANDO,317]; *And up to 10 iutegers

BUILTIN|COMCHARR,327; *Set comment char for conditionat assemblios
*BULLTIN[BITTABLE®@,33]); *Makes #1 a bit table of length #2 bits
*BULLTIN[GETBIT@,34]; *Is the bit in bittable #1 at pos. #2
*BULLTIN[SETBIT@,357; *SETBIT{table,1stbit ,nbits,distance,value’
*BUTLTIN[FINOBIT@,36]; *FINDBIT[{TABLE@,1STBIT,NBITS,DISTANCE,HOPDISTANCE,MIOPS]

*BULLTIN[MEMOT®,377); *MEMBT[memory, table] creates a bit table for memory
BUILTIN[LSHIFT,407; *Shifts the integer #1 left #2 positions
BUILTIN[RSHIFT,41}; *Shifts the integer #1 right #2 positions
BUTLTIN[FVALQ,42]; *FVAL@[ field] is an intcger whose value is the
*current contents of the field
BUILTIN[SELECT@,43]; *#1 is an integer .ge. 0 and .le. 7. evaluates
*#2 it #1 =0, ..., #9 if #1 = 7. Errvor if #1 > 7

BUTLTIN[SETPOST@, 44]; *Set post-evaluation macro (SETPOST@[mem,macrol)
BUILTIN[SETMBEXT@,47]; *Set .mb file extension

COMCHARE[ ~]; *Makes "*~" work Tike "%" at beginning of Jines
SETMBEXT@[DIB];
M@{ SUB,ADD[#1,NOT@[#2],1]];

*Memory declacations must have names and sizes agreeing with those in
Midas, except that IM must agree with the form expected by MicroD.

MEMORY@[IM, 124,10000,W@,WA7;
MEMORY@[RM, 20,400, RSRCA, RSINK@};
MEMORY@[TMLOCK, 1,10000,We,WeT;
MEMORY@[VERSION,20,1,We,wWal;

Mefwe,]; *Dummy macro required for memory definitions
IM[ILC®,07; #Location counter for IM

%Memory lock Control macro

IMRESERVE[ page #,first address,number of addresses]
Will not allocate in the reserved locations

%
FLX@[LOCK®,0,0];

M@[ IMRESERVE , [MLOCK[ Z@, ADD[ LSHTFT[#1,10],#2]]}
REPEAT@L #3,Z@[ (LOCKe[1])]]

VERSION[VLC®,0];

M[ IMUNRESERVE , TMLOCK[ 2@, ADD[LSHIFT{#1,10],#2]]
REPEATR[#3,20[ (LOCKR[07])]]

VERSION[VLC®,0];
FLX@[VERS®@,0,177;

#Second arg of LIST controls Tisting of memories as follows:
1 (TAG) nnnp nnnn pann

2 (TAG) F1¢3, F2¢4, .

4 numerically-ordered 1ist of address symbols

10 = alphabetically-ordered 1ist of address symbols

nonou

LIST@[IM,7]; LIST@[RM,5]; LISTe[,17];
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%Thres macros define parameters from which constants, RM values, or
IM data can be constructed:

MPINAME ,octalstring]| makes a parameter of NAME;

SP{NAME ,P1,P2,P3,P4,P6,P6,P7,P8] makes a parameter NAME equal to the sum
of P1t, P2, P3, P4, P5, P6, P7, and P8, whare the Pn may be parameters or
addressces.

MSPNAME,P1,P2,P3,P4,P5,P6,P7,P8] 15 ones complement of S$P.

The parameter "NAME" is defined by the integer "NAME!", so it is ok to
use "NAME" for a constant as well as a paramter. However, it is illegal
to define constants, addresses, etc. with identical names.

"l.iteral” constants such as "322C", "177622C", or "32400C" may be
inserted in microinstructions without previous definition.

Alternatively, constants may be constructed from parameters, integers, and
addrasses using the following macros:
MC{NAME ,P1,P2,P3,P4,.P5,06,P7,P8] defines namo as a constant with value =
sum of parameters PL, P2, P3, P4, P56, PG, P7, and P8;
NMC[MNAME,P1,P2,P3,P4,P5,P6,P7,P8] is the ones complement of MC.

Hote: MC and NMC also define NAME as a paramcter.
% .

“Figlds For Initializing 16-bit wide memories
FILXQ[F0@,0,3]; FLXe[{F1@,4,17];

*Macro to initialize (16-bit) variables in the target memory. This is
“done by writing 32100V (i.s., as a literal).
MRV, E1Q[#1] EOC[#2]]:

Me[MP@,SET[#1!,42]];

Mef s, IFGO[#0,11 ER@[ Too .many.args.for. #17,
SET[ 414, DPS@L A2, #3, /4, 45,46, 47, 48,49171T;
MO[NSPR,IFCR[#0,11,ERQ| Too.many.args.for.#1],

SET[#1!,NOTR[DPSR[#2 /3,44 45,46, #7,#8,#931]]]:
Me{DPS@,ADD[ PX@[ #1], PX@{#27],PXe[#3],PXe[#4],PXe[
Me[t, 0}

MR[PXe, IDF@[#1t, 41t #11];

Me[{C,IFA@[F10,ERC[F1.used. twice],

IFAB[F2@,ERG[F2.used.twice],

LFER{AND@[ #3/#2,177760],0,
SET[!T1@ ADD{LSHIFT[#2,47],RSHIFT[/1,10]]]
SET[ {T2@,ANDR[#1,377]]

IFEQ[!T2@,0.B5@[1] FFe[!T1@],
BSQ[0] FFR[!T2@]
1 B,ER@[Constant.too.big]

1
M@[MC,IfGR[#0,11,ER@[Yoo.many.args.for.#1],

SP@[#1,DPSQL N2 H3, 14 UG HE,HT, 18,4971
Me[#1,ADD[#11]CTY]:

M@{NMC,IFG@[#0,11,ER@[ Too.many.args.for.#1], .
SPR[#1,NOT@[DPS@[ 42, #3, 4 , 45,46, #7,48,#97]]
Me|#1,ADD[#117CT]T:

#57,PX@[#67,PXR[ #7],PXC[#8]1]:

Page
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%RM stuff

RM constants and variables are allocated in two steps. First, the
group of 100 registers that must contain the ones being allocated is
decTared by SETTASK, which binds the integer RMUASE to the top ifwo
bits of the selected task times 100.

Then registers in that group of 100 are allocated as follows:

RV[FO00,23,p1,...,p7]; *Creates FOO = RM 23, value sum of params
RV[F00,23]; *Creates FOO = RM 23, no value

RVEFOO]; *Creates FOO at last Tocation + 1
RV[F0D,,17575]; *Creates address FOO at location after

*last one allocated with value 17575
These macros leave the integer RLi, where i = 0 to 3 (the region)
bound to the last displacement allocated, and the integer RL is always
equal to RLi for the current region.
%

ME[SETTASK, [FGO[#1,17,ER@[T11egal.SETTASK],
SELECTQ[QTASK®, SET[RLO@, RL@], SET[RL1@, RLO], SET[RL2@,RLAY, SET[RL3@, RLOT ]
SETFOTASK®, RSITFT[ #1,2]] SET[CURTSKE,#1]

SET[ RMBASERQ, LSHIFT{QTASK®,67] *For reg. instructions
SET[BRBASE@,LSHIFT[CURTSK®,47] . “For mem. ref instructions
SET[RLQ,SELECT@[QTASK@,RLO@,RL1@,RL2@, RL3Q]]

1h

SET[RLO®,177777]; SET[RL1@,177777];
SET[RIL2@,1777777; SET[RL3Q, 1777777;
SET[RMBASE®,07; SET[QTASK®,0]; SET[CURTSK@,07]; SET[RL®,177777];

@[ RV, SET[RL@, IFSEQ[#2, ,ADD[1,RLR], #27]]
ITGR[RLE, 77, ERQ[RM.0VF]]
RM[ 41, ADD[ RMDASEQ, RLO] RM[RLC@, IP[#1]]
TFGR[#0,2, RLCRLDPSQL /3, 44, 5,46 , AT, #8, #9]V]]
I

*RM addresses used as sources/destinations execute following macros.
MR RSTNK®,CKRMAR[ #17] RB«];
MO[RSRCE,CKRMAR[# 1] RBT;

M@ CKRMA@, SET[Z0T@,IP[#1]] MRS@[ANDQ[Z0T@,77]]
IFEQ[RSHIFT[Z07T@,6],QTASKe,
IFEQ[AND@[Z0T@,601,0,
TFE@[ AND@[ CURTSKE, 3] 0, ,ER@[#1.unaddressable]]
].ERQ[#1.unaddressable]]

*PCFLRMADDR], SB[ RMADDR], and DB[RMADDR] are also A sources
Me[PCF,QRS@[#1,0,PCF1];
MQ[SB,QRS@[#1,1,SB]71;
Me[DB,QRS@[#1,2,DB71;
MR[QRS®,SET[Z0T®, IP[#1]]
IFE@[ANDR[Z0T®@,3],0, IFER[RSUIFT[ZOT@,67,QTASK@, MRS@[ADD[100,20T@ #2]]RB,
ER@[#1.14n.1i1legal.RM . region]],ER@{#1.not.quadaligned]]];

*other register sources

MR[ALURESULT, IFA@[ MRS1X@, MRS1ERQ,
MRS@[ 1077 LDF[RB,4,47]]; *aluresult - ovf,car,=0,<0

M@[ SALUF, TIFA@[MRS1X@,MRS1ERQ,
MRS@[107] LDF[RB,10,10]]];

ME[ SSTKP, IFAR[MRS1X@,MRS1ER@,
MRS@[103] LDF[RB,0,107]];

M@[NSTKP,IFA@[MRSlX@,MRSlER@,
MRS@[103] LDF[RB, 10,1077}

M@[STKP , IFARMRS1X@,MRSIER@,
MRS@[103] LDIF[RB,10,10]117;

M@[MEMERROR, IFA@[MRSIXO MRS1ER®,
MRS@[{117] RB1];

MR[MEMSYNDROME, IFAR[MRS1X@,MRS1ER@,
MRS@[113] RBI];

M@[DBXRLG, IFAR[MRS1X®,MRSL1ER@,
MRS@[ 1277 LDF[RB,0,4]1]]:

M@[MWXREG, IFA@[MRS1X@,MRS1ER®,
MRS@[ 1271 LDF{RB,4,471];

M@[CYCLECONTROL, IFAQ[MRS1XQ,MRS1ERG,
MRS@[127] LDF{RB,0,10]17;

M@[PCXREG, IFA@[MRSlXO MRSLERE,
MRS@[127] LOF{RB,10,4]71;

M@[PCFREG, IFAR[MRS1X@,M2S1ER®,
MRS@[127] LDF[RB,14,4]17;

M@[PR[NTER,IFA@[MRSIX@,MRSlER@.
REGSHIFT[] MRS@[127] RB]];

MQ[DBSB,TFAQ[MRS1X@,MRS1ERQ,
REGSHIFT[] MRS@[133] RB1];

M@[ TIMER, IFAQ[MRS1X@,MRS1ER@,
MRS@[133] RB]T;

M@[ RS232, IFA@[MRS1X@,MRS1ER®,
MRS@[137] RB]I;

M@[MNBR, [FAR[MRS1X®,MRS1ERG,
REGSHIFT[] MRS@[137] RB]];

M@[APCIASK,TFAQ[MRRS1X@, MRS1ER®,
MRS@[143] LDF[RB,0,471];

Me[APC, TFAR[MRS1X@,MRS1ER®,
MRS@[143] LZERO[RB,411];

M@[APCTASK&APC, IFAR[MRS1X@, MRS1ER@,
MRRS@[ 1437 RB]]:

M@[ APC&APCTASK, IFAR[ MRS1X®, MRSLER®,
MRS@[143] RB]];

M@[CTASK, IFAG[MRS1X@,MRS1ER®,

Page
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MRS@{147] LDF[RB,0,4]1];
MOINCIA, IFAQ[MRSIX®,MRSIERQ,
MRS@[ 1477 [ZERO[RB,4}1T;
ME[CSDATA, TFAQ] MRS1X@,MRS1ER®,
HRS@[ 163 RBY;
MO PAGE, TFAQ[MRS1X®, MRS1ERQ,
MRS@[ 1577 LDF[RR,0,47]];:
MA[ PARITY, ITAOLHRS1XO MRS1ER@,
MRSG[ 15771 IDF[RB,4,4]77:
M@[BOOFR{ABON IFA@[MquA@ MRSLER®,
MRS@[167] LDF[RB,10,1071];
M@[MRS1ER@,ER@[MRS1. used. twicells

*To get a multi-field word using only one specification , use
*GEIRbPLL[mxs address] . Thus to load T with APCTASK and APC,

T « GETRSPEC[143];

HO[GETRSPEC, IFAG[MRS1X@,ERG[MRS1. used. twice],
MRS@[#1] RBT]:

*StkP sources/destinations and other RB sources are defined with the

*Following macros:

*MKRSRC@[ name, rselvalue] defines the source -or-
*MKRDEST@[name, rselvalue] defines the destination
MO[MKRSRCO ,MA[ #1, (MRS@[#2] #3) RBT];
MO[MKRDEST@,MO[#1, (MRS@[#2] #3) RB<1]];

*STACKSHIFT (StackShift) is F2
MKRSRCO[ STACK, 163, ]; MKRSRC@[STACK&+1,167,7;
MKRSRCO[ STACK&-1,173,7; MKRSRCE[STACK&-2,177,]:

MKRSRC@[ STACK&+2,163,STACKSHIFT]; MKRSRC@[STACK&+3,167.STACKSHIFT]:

MKRSRCO[ STACK&-3, 177, STACKSHIFT];

MKRDESTO[ STACK«, 163, ]; MKRDESTO[STACK&+1c,167,7;
MKRDF ST@ STACK&-1¢, 173, 1; MKRDESTO]STACK&-2«,177,
MKRDEST@[ STACK&+2¢ . 163, STACKSHIFT)
MKRDEST@[ STACK&=-3¢, 177, STACKSHIFTY;

following syntax:

1: MKRDEST@[STALK&*Q*,167,STACKSH[FT];

Page
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%IM used as data stuff

IM words can be assembled as data using the "LH" (left-haif) and "RH"
(right-half) macros defincd below. Each of these takes up to 8 arguments
which are either parameters, addressss, or integers. Those are summed

to form the value storod.

The way to assemble data is:

DATA[(LH[...] RH[...] AT[... 1)1
%

FLX@[V08@,0,17]; FLX®[V1®,20,37];

M@f LI, TFGe[#0,10,ERC[Too.many.args. For.LH]]
VOR[DPSR[ 41,42, #3 #1445 46, #7,#81]];

Me[rH, IFGE[#0,10,ER@[Too.many.args. for.RH]]
ViQ[DPSQ[#L, #2, #3 ,#4 #5,#6,4#7,4#8]]]:

HMR[DATA, TLCE[RETCLE[2] ﬂl]]{ *Indicate "Return" so no MicroD fixup

*IM field definitions .
ME[MRSQ,MRS1O[RSHIFT{#1,27] RSEL2Q[ANDE[#1,3]1]; “MEMINS@, RMOD@, and RSEL@
MO[MRS1@,MRS1X@[XOR@[#1,1471]];

FLX@[MRS1X@,0,5];

M| RSMOD@ , RSMOD1@[ RSHIFT{ #1,27] RSEL2@[ANDO[#1,371]: *RMOD@ and RSEL@
M@{ RSMOD1R, RSMOD1X@[ XORR[ #1, 14777

FLXO[ RSMOD 1X@,1,57;

FLX@[F20,22,257; *FF[4:7]

FLX@[JICR,26,30]; *“Jump control

MO{JA@,JAL@[RSHIFTL#1,6}] JAZQ[ANDQ[#1,777]];

FLX@efJa1@,122,123];

FILX@[ JA2@,31,36];

FLX@[{JA7@,36,36];

FLX@[RSEL2@,120,121];

*Fields in regular instructions
FLXQ[AF0@,6,6]; *Sign bit for constants

FLX@[ALF@,6,117; *Entire ALUF field
FLXQ[BS@,12,137; *Source for BMux
FLX@[LR@,20,207; *Load RM

FLXeftre,21,21}; *Load T

FLX@[ IMPARITY@,37,37]; *Parity bit

MO[IF@, FIR[RSHIFT[ #1,47] F2@[ANDEC[/1,17]7]; *Function FPield
FLX@[F1@,14,17]; “FF[0:3]

*Fields in memory reference instructions
FLX@[TYPE@,6,117; “Type of memory reference
*Source/destination

FLXQ[ SRCDES@, 12,21 ];

*xtra stuff for MicroD

FLX@[BRKP@,40,40]7; *Instruction has a breakpoint

F§i§£¥3§w33‘3§]é7] *QW0, GLB, and PWO

* o e @,41,57]; WO, GLB, an

FLX@[OWO0R, 41,417; *Place at absolute loc. WO

*FLXQ[GLBG,42,42]; *Place at global call loc.

FLXQ[PW0Q,43,43]; *Bit 43=1 tells MicroD that 44:47 contain the page
*on which the instruction should be placed

FILXO[PGE@, 44,47]; *contains page for mi placement

FLX@[RETCL@,60,61]: #*2 = does a Return

*1 = does a Call
FLX@[ODDCALL®@,62,627;*Does a call from an odd location
FLX@[ SWPAGE®Q,63,637; *This instruction loads the PAGE register
FLXQ[W1@,64,77]; *Imaginary address of unconditional or false
*branch address
FLX@[CHPAGE®,101,1017];*Indicates F-field is LOADPAGE, new page in F2
*FLX@[EMUL®@, 102,102];*Presently unused
FLX@[CND@, 103,103]; *Has a branch condition
FLX@[W2@,104,117]; *Imaginary address of conditional branch when true

MR[FZ@,TFAR[F1@,ERG[F1.used.twice], IFAG[F2@ ,ERQ[F2.used. twice],FFe[#1] 11]:
MO[FF1@,[FAR[F1@,ERQ[F1.used.twice],F1C[#1] ]];
MR[FF2@,IFAQ[F2@,ERQ[F2.used . twice],F2e[#1] 1]

MQ[BREAKPOINT,BRKPQ[1]77;
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*Neutrals and connection macros
NefRB«]; N@[RBT]; N@[A]: Ne[8+]; Ne[BT; Ney?]; NefT«]; Ne[T]; NO[LU]; NefLU+«;

MOEA-A, A= ; Me[BeB,BT; MA[LULU,LUT;
Me[A«,PFR[ALFR, LJSET[REGIFLAG®, 1]];

MO[ACRB, A+ ]

Mo RBeLU, LRO[ 1] LUT;
MR RBeA, RBe( LUFA) T
MO[RB B, RB¢(LU«B)T;
MOPRBeT, RBe(LUCT) T;
He[RBRB, RB«(LUCRB)T;

Me[B«T,BT;
Me[TeLU,iTe[1] LU];
Me[Ten, Te(LUCA) ];
Me[T«B,Te(LUB)T;
MO[TeT, Te(LUeT)T;
MO[TRB, Te(LU<RB)];
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%Cycler-masker stuff:

The arguments to the LDF and DISPATCH macros are POS and SIZE, where
POS is the left bit of the field and SIZE the number of bits in the
field., This is identical to Mesa read-field and write-fiold
descriptors,

LDF[ RBsource,P0S,SIZE] is used to right-justify any field.

0 - 17 20 1-bit fields starting at bit 0, Y
20 - 36 17 2-bit fields starting at bit 0, ., 16
37 - 54 16 3-bit ficlds starting at bit 0, ., 15
65 - 71 15 4-bit fields starting at bit 0, ., 14
72 ~105 14 5-bit fields starting at bit 0, 13
106 -120 13 6-bit fields starting at bit 0, L, 12
121 -132 12 7-bit fields startisg at bit 0, L, 1
133 -143 11 10-bit fields starting at bit 0, ., 10
144 -153 10 11-bit fields starting at bit 0, o7
154 -162 7 12-bit Fields starting at bit 0, ., 6
163 -170 6 13-bit fields starting at bit 0, ., b
171 -175 5 14-bit Fields starting at bit 0, o 4
176 -201 4 15-bit fields starting at bit 0, 3
202 -204 3 16-bit Fields starting at bit 0,
205 -206 2 17-bit fields starting at bit 0,

DISPATCH[ RBsource,P0S,SIZE] is used to load APC with the sclected
field with SIZE =< 4 bits.

207 -226 20 1-bit fields starting at bit 0, 1, , 17
227 -245 17 2-bit fields starting at bit 0, 1, ..., 16
248 -263 16 3-bit fields starting at bit 0, 1, ., 15
264 ~300 15 4-bit fields starting at bit 0, 1, . 14

RSH[ RBsource,shiftcount] right-shifts RBsource by shiftcount 1 to 17.
uses LDF[RBsource,0,(20 - shiftcount)] codes

LSH[ kBsource,shiftcount] left-shifts RBsource by shiftcount 1 to 17.
301 -317 17 left shifts of 1, ..., 17 bits
LCY[RBsource,shiftcount] teft-cycles RBsource by shiftcount 1 to 17.
320 -336 17 Te¢ft cycles of 1, ..., 17 bits
RCY[RBsource,shiftcount] right-cycles RBsource by shiftcount 1 to 17.
uses LCY[RBsource,(20 - shiftcount)] codes

RUMASK[ Risource] is RBsource & 377

uses LDF[RBsource,10,10] code

LHMASK[ Risource] is RBsource & 177400

337 -337 RBsource & 177400

ZERO is zero

340 ~340 zero
%
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MG[LDF,BSO[ ]
{FGO[ ADD[#2,#37,20,ER@[ 11egal.POS+SIZE], TFGO[ 1, #3,ER@[ I1Tegal. STZE],
FZG[ADD[#2,1F6R[ 43,7,
SELECTA{SUB[#3,10],133,144,164,163,171,176,202,2057,
SELECTQ[#3,100000,0,20,37,55,72,106,12171]]
M1

M@[DISPATCI, BSO[ 3 JALFR[ 1]SET] RETNOGOODE, 1]
TFGR[#3,4,ER@[ T11gal. SIZE], TFGR[ADD{#2,#37,20,ERQ[ T1Tegal.POS+SIZE],
FZ@[ADD[#2 , SELECT@[#3,100000,207,227,246,2647]]
#1117

MR[RSH,BS@[3]
IFGe[#2,17 ,ERQ[RSH.count.too.big], IFG[1,#2,ERG[RSIl.count.too. small].
F70[ITG@[”2 7,SELECTR{ SuB[#2, 10] 133,121, 106 72,55,37,20,0]3,
SLLFCT@[H? 100000, 205, 202 176 1/1 163 1b4 144]]]
ENRRE

MO[LSH,BSQ[3]

IFGQ{#2,17,ERG[LSH. count. too big], IFGR[1,#2 ,ERQR[LSH, count . too.small],
ILO[ADD[”Z 300]]
VSO

MB[RCY,BSR[3]

IFGe{#2,17,ERR[RCY.count.too.big]), IFGE[1,#2,ERG[RCY.count.too.small]
Il@[SUB[SST #21]
171315

MR[LCY,BS@[3]

IFG@[#2,17 ,ERG[LCY.count.too.big], TFGO[1,#2 ,ERG[LCY.count.too.small],
FZO[ADD[#2,3177]
11137

MQ[RHMASK,BS@[3] FZG[143] #1 1;
MG[LHMASK,BSG[3] FZO[337] #1 1;
MR[ZERO,BS@[3] FZE[340] RBI;
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%Functions:

3-Nov-79 19:15:63

Functions are divided into the following classes:

1. Group A and Group B--only in regular instructions, use F1 and F2,

F1 only-~only in regular instructions.

[ERAEN

*Group A functions are currently unused

*Group B functions

M@ SPAREFUNCTION,FZ@[{160] ?7];

Me[ RESETERRORS, FZ@[ 1617 71;

MO[ INCMPANEL ,FZ@[162] ?7];

M@y CLLARMPANFL FZe[1637] 71

MR[GENSRCLOCK, rZ@[IGA] s

MQ[ RESETWDT, FZQ[ 1657 ?7];

HR[BOOT,FZR[ 1667 ?7;

MO[ SETFAULT, FZR[167] ?1;

ME[APCTASK&APCe,FZ@[ 170 |SET[ RETNOGOODR, 17 A«];

MRLAPCRAPCTASK«, FZO[ 170 JSET[ RETNOGOOD®, 1] AcT;

MO RESTORE, FZO[171] Ac];
MO[RESETFAULT, FZO[172] T7;
MO[USECTASK, FZ@[ 1737 |:
ME[WRITECS0&2,F2Q[ 1747 CSX@];
MO[WRITECST, FZR[ 1757 CSXa];
Me[ READCS , FZR[ 1767 CSXeT;
MO[CSX@,JcOf 6] SET[CSFLGA,1] ER@LCSOp...771:
MO[DOOFF,FZQ[177] 71;

*F1 only

*00 take an RM address as argument
MR[BBFA,REGSHIFT[ JPF@[ALF@,3]FF1Q[00] #1];
*F1 = 5 is load page

*F1 = 6 is Group A is unusod

*Ft = 7 is Group B

MR RS232¢,FF1Q[1] B« 1;

*02-03 take au RM address as argument
MO[LOADTIMER,FF1Q[2] Ae#t ],
ME[ADDTOTIMER, FFLR[3] Ae#l ];

*4 is unused

M[ LOADPAGE , FF10[ 5] FF2@[#1] SWPAGER[1]]:
*F1 = 6 is Group A

*F1 = 7 is Group B

*11-14 take an RM address as argument
*F1 = 10 1is no-op

MR[WFA,FF1Q[11] #1];

ME[BBFB,FF10{12] #17:

ME[WFB, FF10[13] #1];

Me[RE,FFIQ[ 147} #1];

Me[BBFDX, FF1@[ 157 #17; -

MB[NEXTINST,FF1@[ 167 RETCL@[ 1] ODDCALLR{1] JC[6] PCF[#1]];

F2 only--either memory reference or iegular instructions

*This is a dispatch

*This is a dispatch

MO|NEXTDATA, FF1@[17] RETCL@[ 1] ODDCALL@[1] Jce[5] PCF{#]];

ME[CNEXTDATA,FF1@[17] PCF[#1]7;

*F2 only
ME[REGSHIFT,FF2e[o0] 1:
MR[STKP«,FF20[1] A« T
MR[FREEZERESULT,FF2@[2]7];

*STACKSHIFT is invisible (used only by STACK, STACK&+1,

ME[ STACKSHIFT,FF2@([3]];

M@[IOSTROBE, FF2@[3]]; *same as STACKSHIFT
MR[CYCLECONTROL«,FF2@[4] A« T;

e[ SBe, FF20[5] Ac 1;

Me[DR«, FF2e[67] Ac 1;

Mol NEWINST ERQ[NewInstIsNowBylocation]];
M@[BRANCHSHIFT,FF2@[ 10 ]SET[BRSIFLGR, 1]];
Me[ SALUF«, FF2z@[11] Be ];

#12 is a no-op

M@[MNBRe, FF2@[13] A« ];

MR[PCF«,FF20[14] Ae 1;

MO[RESETMEMERRS ,FF2@[157]];
M@[USECOUTASCIN,FF2Q[16]];
MO[PRINTER«,FF2@[17] A« ];

“Like NextData,

but known to be a call, and is to be placed as

STACK«, etc.)

a call by MicroD
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zMemory refeorence instructions:

Memory reference clauses are encoded in one of the following forms:
PFETCHu[basereg, raddr,F27; m =1, 2, 4

PSTOREn[basereg, raddr,F27; *mo=1, 2, 4

IOFETCHu[ basereg, device,F27; *n o= 4, 20

TOSTOREn{ basereg, device,F2]; o= 4, 20

XMAP[Lasereg, raddr,F2];

INPUT[ raddr,F27; *deviceaddr is H2[10,13JorCTASK[ 0,37, ,H2[14,17]
OUTPUTE raddr, F271; *deviceaddr is H2[10,13]orCTASK[0,37, ,H2[14,17]

READPIPE[ raddr];

REFRESH{ raddr];

The F2 argument is optional., IFf given, 1t causes the displacement to
come from F2 rather than T. :

The base register RM address 1s Tegal if:
RAddr is cven
RAddr eq ORE[RAddr,BRBASE]
%
M@[MEM@, SET[ZOT@, [P[#1]]
IFGRe[20,20T@,SET[Z0Z@,0RC{Z0T@,BRBASEQ]], SET[Z0Z@,Z0T@]]
TFEQ[ORQ[ 20Z@,BRBASER], Z0ZQ
IFEe{AND@[Z0oTe, 17,1, [RO[ﬂl is.an.odd.base.register],]
IFGe[#2,2,F2@[ /3] MRSQ[ADD[300 ANDE[ZOT@,777]],
MRSe[ ADD[ 200, ANDR[ Z0Te, 77171,
ERQ[#1.not.addressable.by.task]]];

MR[MUMR@, TFSFR[ #1, STACK, SRCDES@[0], SET[ZOT®, IP[#17}
(FGe{20,20TQ,SET[ 2020, 0R@[ ZOT@,BRBASE@]], SET[Z20Z@,201@]]

[FEQ] ORQ[Z0Z@,BRBASEQ], 2020,

TFEQ[ AND@[ ZOT@,#27,0, [FER[Z0T®, 0, ERR[#1.equal.zcro. .stack.will, be.used.,]]

SRCDESQ[Z0TR],ER@[#1.not.even.or.not quadaligned]}],
ER@[#1.unot.addressable.by.task]]]];

MQ[ [ODV@, IFEQ[ORQ[ #1,BRBASE@], #1, SRCDESC[#17],ERG[#1.is.unaddressabic. dovicol]];

*type 0 is unused

M@[TOFETCHA4 ,MCM@[#1,#0,#37 TYPEQ[1] I0oDVe[#2] 7];
ME{ READPIPE,MRSE[200] rYPrO[Z] MEMR@[ #1,0] ?7];

Me{ REFRESH, TYP[@[S] MRS@[ADD{ 300, ANDR[ 77, IP[”lJJ]]Fz@[O] ]
M[PFETCH1, MEM@[#1,#0,#3] TYPE@[4] MEMRE[#2,0] ?
MQ[PFETCH2 ,MEMR[#1,#0,#3]) TYPEQ[H] MEMRR[#2,1] ?]
ME[PFETCHA ,MEMB[ #1,/#0,#3] TYPEQ[6]| MEMRe[#2,3] ?];
Me[ INPUT, TFGO[ #0, 1, MRS@[SOOJ F2@[#2],MRSR[2007]
TYPEQ[ 7] MEMR@[”[] (B

ME[PSTOREL ,MEMQ[#1,#0,#3] TYPER[10] MEMRR[#2,0] 7];
MO[PSTORE2 ,MEM@[#1,#0,#3] TYPER[11] MEMR@#2,17 77;
ME[PSTOREA ,MEMR[#1,#0,#3] TYPE@[12] MEMR@[#2,3] 7]:
MO OUTPUT, IFGO] #0 .1, Mnso[3oo] F2@[#2],MRS®@[200]]
TYPE@[ 13] MlHR@]ﬂl] 1

ME[ TOFLICHLO, MEMBL#1,#0,#3] TYPE@[ 14| I0DVe[#2] 77;
MO[ LOFETCH20 ,MEMR[ #1,#0,#3] TYPE@[ 147 I0DVe[#2] ?];
MQ[ LOSTOREA, MEM@[ #1, 70, #3] TYPE@[ 15] TODV@[#2] 17;
WO XMAP MEM@L #1, /10, #37 TYPEQ[16] MEMR@[#2,0] 27:

Me[ TOSTORE 16 ,MEMQ[ #1770, #3] TYPER[17] fopvefr2] 771;
Me[ IOSTORE20 | MEM@[ #1.,#0,#3] TYpPEQ[17] 10DV@[#2] 773
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#Control stuff:
%

*Force abhsolute Tocaticn and change default page
MO[AT,QW0Q{ 1] WOC[ADD[/#L,#27]] ONPAGE[RSHIFT{ADDL{#1,#27,10]]];:

*The default micro-tnstruction
DEFAULTO[IM, (BS®[2] F1Q[10] F2@[{12] JCQ[4] W1Q[7777] W20[7777] PWOQ[1])]:

*Micro-instructions which are no-ops use the following macro:
MA[NOP,PFR[BS@,21];

“The OMPAGE macro changes the default page number which is used
*for address assignment.
M@[OMPAGE , DEFAULTRLIM, PGERT#1]]7:

%Branch macros

"~@" and "~'" in front of branch condition names are for type checks.
Macros insert these noise characters in front of names supplied by the
program.

%

Me[.-3,AnD[IP[TILCOTY, -3 ]; MO[ . +3,ADD[IP[ [LCQ],3]];

Me[ . -2, ApufIpfILced, -2771; mef.+2,App{IP[11.C07,2]7;
Me[.-1,appfrpfILce], -117; ME[.+1,ADD[IP{ 11C@T, 171];

Me[ ILC@].

*Regular BC'S: Those conditions result in odd addresses
M@(~AIU”0 CNDE[ 1] JCe[0] JAVR[0] SET[ALUTESTFLG®,1]];
Ma[~CARRY,CND@[ 1] JCR[0] JAVC[1] SET[ALUTESTFLG@,1}];
MEf~ALUCO, CNDR[ 1] JC@[1] JA7@[ 0] SET[ALUTESTFLGE,1]};
HE[~NON2B1T8,CNDE[ 1] JCR[1] JATR[1]]:

Me[~R<0,CNDR[ 1] JCef2] JA7R[0]];

Me[~R ODD,CNDR[ 1] JCR[27] JATE[1]];

MD[~NOATTTN ChMDR[ 1] Jce[3] JA7e[0]];

MO[~MB,CNDE[ 1] JCe[3] JA7@[1]];

M@[~INTPENDING,CND@[ 1] JCO[0] JATEG[0] BRANCHSHIFT];

MO[ ~NOOVF , CNDB[ 1] JE@[07 JATR[1] SET[ALUTESTFILG@,1] BRANCHSHIFT];
ME[~BRCCHK, CND@[ 1] JCR[1] JATE[D] BRANCHSHIFT];

ME[ ~SPAREBRANCH, CHD@[ 1] JCE[ 1] JA70[1] BRANCHSIIFT];:

MO[ ~QUADOVF , CND@[ 1] JC@[2] JA7@[0] BRANCHSHIFT];
Me[~TIMLOUT,CND@[ 1] JCO[2] JA7@[1] BRANCHSHIFT];

Mel~, 1

*Complementary BC's: These conditions result in even addressed
M@[~@ALU=0,CND@[17] JCO[0] JAVR[0] SET[ALUTESTFLG®,1]];
M@[~@NOCARRY ,CND@{ 1] JC@[0] JA7Q[1] SET[ALUTESTFLGE,1]7;
ME[~QALU>=0,CNDQ[ 1] JCO[1] JAT@[0] SET[ALUTESTFLG@,1]];

MR[ ~@H2BLT8,CNDR[ 1] JCeY1] JAre[1]];

HR[~OR>=0, CHDE[ 1] Jee[2] Ja7e|0]];

MO[~@R LVEN,CNDE[ 1] JCBf2] JATe[1]];

MR[~BIOATTEN,CNDO{ 1] JCR[3T JA7Q[0]];

ME[~@NOMB , CHDE[ 1] JCe[3] JATe[11];

M@[~@NOINTPENDING ,CNDR[ 1] JCE[0] JA7G[0] BRANCHSHIFT];

MO[ ~ROVF , CNDO[ 1] JCO[0] JA7@[ 1] SET[ALUTFSTFLG®, 1 JBRANCHSHIFT];
Mo[~@PCNOCHK, CND@[ 1] JCE[ 1] JA7@[0] BRANCHSIIFTY;

MO[ ~@SPARENOBRANCI, CND@[ 1] JC@[ 17 JAT@[1] BRANCHSHIFTY;

MR[ ~@INQUAD, CNDR[ 1] JC@f2] JA7@[07 BRANCIISHIFT];
ME[~@NOTTMEOUT,CNDR[ 1] JCR[2] JA7R[ 1] BRANCHSHIFT];

we[~@, ];

ME[DBAT®, IDFR[~QU3 ,W1Q[#1] W2Q[ #2 (~0H#3,~QH4) , W2e[#1] WIR[#2}(~#3,~#4)]];
ME[BATE, TDFR[~0N2 ,WIR[ 1] (~@2 ,~0U3), W2Q[H#1] (~#2,~43)]];
M@[GOTOX@,W1e[#1] IrE@[CSFtG@.1,JC@[6].JC@[4]]];

“Branch gnd Goto

The branch and goto macros are now identical and are
interchangeable. If the next micro-instruction to be executed
is in a different page, the macro must have a P following it.
Thus GOTOP[xyz] is used when xyz is in a different page from
the current micro-instruction. This occurs only when the m-i
preceding the current one does a LOADPAGE.

%

M@[DBLGOTO,DBATR[#1,#2 ,#3,#477;

ME[DBLGOTOP , CHPAGE®[ 1] DBAT@[#1,#2,#3,#4]];
ME[DBLBRANCH ,DBAT@[ 41, #2,#3,#477;
MR[DBLBRANCHP , CIPAGE®@[ 1] DBATR[#1,#2.#3,#4]7;

M@[GOTO, TFSER[ #2#3, ,GOTOX@[ #1],
BAT@[#1,#2,#3]17]:

Me[GOTOP, IFSEG[#2//3, ,GOTOX@[#1] CHPAGEQ[1],
BAT@[ #1,#2,#3]127;

MG[BRANCH, 1F SEQ[ #2/#3, ,GOTOXE[#1]
BATR[#1,#2,43]7?];

MG[BRANCHP , [FSER[#2#3, ,GOTOX@[ #1] CHPAGE@[1],
BATG[#1,#2,4371%];

ME[SKIP,GOTO[.*2,#1]]

suankansanx Fxiornal References
Me[GOTOEXTERNAL, TFSE@[#243, ,
RETCLE[ 2] JCE[4] JAG[ANDR[#1,377]]}
ER@[No.conditional.external.goto]]];
ME[CALLEXTERNAL, TFSE@Q[#2#3, ,
W2@[ .+1] RETCLE[3] JCe[5] JAR[ANDE[#1,377]],
ER@[no.args.allowed. in.external.call's]]];
M@[LOADPAGEEXTERNAL, FF18[57] FF2@[#1]];
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%Calls must normally be executed from even locations, bhecause

Lhe return is to the caller's address or 1. MicroD will only pis. . 2411s at even word locations. The NEXTINST, NEXTop, and NEXTDATA
macros are required to be calls from odd locations to aid the

instruction buffer refill micro-code in re-execution following

loading of the buffer. The macre RCALI[Tabel] or RCALL will

cause a call to be assigned to an odd location.

%

MB[CALL, TFSEQ[#243, ,RETCLR[ 1] JC@(s] Wie[#1] w2e[.+1],

ER@[no.args.allowed, in.call’'s}]?];

ME[CALLP, TFSE@R[#2#3, ,RETCLO[ 1] (‘HPA(..[@[‘[] JCR[5] Wie[#1] wee[.+1],

ER@[no.args.allowed. ln callp's]]?

Me[RCALL, TFSE@[ 4243, ,RETCIR[ 1] OPDCALLR[ 1] Jce[s] IFSEe[#t, Wie[.+1],wie[s1]],
ER@[no.args.allowed. in.rcall's]]7];

MR[RCALLP, IFSER[#243, ,RETCLR[1] ODDCALLO[1] CHPAGEG[1] JCO[6] TfFSTe[#1,,wie[.+1].W1e[]],
CRE@[no.args.allowved.in,rcallp's]]?];

MO[TASK,W1Q[ . +17] W2@[.+2]] SET[TSKFLG®,1] JCR[5] RETCLO[1]T;

MO[RETURN, IFSEQ[#142, ,RETCL@[2] JCB[6] JA7@[0],
LR@[no.args.allowed. in.return'sij?];

ME[NOTASKRTN, IFSE@[”]”Z,,RETC[Q[ZJ Jeege] JA7@[0]
ER@[no.args.allowed. in.notaskrin's]|?];

M@[NIRET,IFSE@[#1/#2, RETCLE[2] JCR[6] JATA[1].
ER@[no.args.allowed. in.return's}]?];

M@[DTSP, TFSE@[#2#3,,JCQ[7] Wie[#1i],
ER@[no.args.allowed. in.disp's]|?];

ME[DTISPP, IFSEQ[#2#3, ,JCR[7] CHPAGE@| 1] Wi@[#1],
ER@[no.args.atlowed. in.dispp's]]?];



DO

WA

Ad
%

M@
M@
Mo
M2
Me[
M@
He
He
M@
M@
Me
Me
1o
M@
M@
M@
M@
Mef
M@
M@
MO
Mw
May
Mef
M@
Me[
MR
M@
M@
M@
MR
Me
M@
M@
Me
He
M@
Me
M@
M@
M@
M@
Me[
M@
Me[
e
e
Me
M@
M@
MRf
M@
M@
M@
M@
M@

*A

M@
M@
M@
Me

Lang.mc 3-Nov-79 19:15:53

LU stuff:

u operagtions must be defined for (A, RB) cp (B,T)

[LU<B,ALFR[OTLUT;
‘LUeT, ALFR[0TLUT;
‘LURB, ALFO[1TLUT;
[LU~A, ALFR[1TLUT
[RBANDD, ALFQ[2]LUT:
AANDS , ALFR[Z]LUT;
RBANDT , ALFB[2]L0];
AANDT, ALFR[2]LUT;

' RBORB, ALFQ[3]LUT;
FAORB, ALFR[ITLUTS
"RBORT, ALFG[31LUT;
FAORT, ALFO[31LUT:
‘RBXORD, ALE@[4]i.UT;
FAXOR, ALFR[ATLUT;
FRBXORT, ALFO[2TLUT;
[AXORT,ALF@[4 JLUT;
‘RBAB, ALFO[4TLUT

AU, ALFR[ 4 1LUT
RBAT ALFO[ 47105
CANT,ALFR[ 41LUT;

[ RBANDNOTE , ALFR[ 5 ]LUT;
FAANDNOTB, ALFR[5LUT;
RBANDHOTT , ALF@[5LUT;
AANDNOTT , ALFG[ § TLUT;
RBORNOTE, ALFR[67LUT;
[AORNOTB, ALF@[61LUT;
RBORNOTT, ALF[ 6 ILUT;
AORNOTT,ALF@[6]LUT;
[RBXNORB , ALF@[7LUT;
AXNORB, ALFR[71LUT;
RBXNORT, ALFG[7]LUT;
AXNORT , ALFR[ 7]LUT;
RB=B,ALFO[7]L0T;
[A=B,ALFR[7]LU];
RB=T,ALF@[7]LO];
A=T,ALFR[ 711U}
RB+1,ALFE[10]LUT;
[ACL, ALFR[10]LUT;
RB+B, ALFE[11]LUT;
AV, ALFR[ 117107}
FRBST,ALFO[ 11 ]LUT;
A+T,ALFO[ 117107}
RB+B+1, ALFR[ 12]LUT;
A+B+1,ALFE[12]LUT;
FREFTHL, ALFR[121L0];
CACTHL, ALFQ[ 12 JLUT;
RB-1,ALFR[13]LUT;
A-1,ALTR[13]LUT;
RB-B,ALFB[12]L0];
A-B,ALF@[ 14]LU];
RB-T,ALFR[12LD];
A-T,ALFR[ 1471073
RB-B-1,ALFE{ 157]LUT;
A-B-1,ALFR[15]LU]
RB-T-1,ALFO[ 151L0];
A-T-1,ALF@[157LU]}

LUF[16] UNASSIGNED

RBSALUFOPB, ALFQ[17]LUT;
ASALUFOPR, ALF@[ 17]LUT;
RBSALUFOPT,ALF@[17]LUT;
[ASALUFOPT ,ALFR[ 17]LUT;
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*Macro executed after assembling instruction to default W1
SETPOSTE[ IM, IMX@];
MQ[ TMX@,SET] CSFLG@, 0]
IFEQ[CHPGFLG@, 1,CHPAGEQ[1] SET[CHPGFLG®,07]
IFEQ[RTNFLGA, 1, XX10[]]
TFEQ| TSKFLG®R,1,XX2@[ 1]
1FAQ[ SWPAGE®, IFAOIWl@ L SET[CHPGFLGO, 1]
IFEQ[REGIFLAG®, 1, an@[]]
TFEQ[ RETNOGOOD@, 1 XX4@[ 11
IFER[RTNTOFLGE, 1, XXa@[||
SET[BRSHILGA, OISEF[AlUTESTFLG@ 01 Ts
ME[XX1@,JCR[6] JATR[0] RETCLE[2] SET[RTNFLG@ 0]
SET[RTNTOFLG@, 11];
M@[XX2@,SET[RTNFLG@, 1] SET[TSKFLG®@,0]];
MO XX3@, IFEG[NOILKOKFLG®@, 0, ITEQ[FVAL@[ALF@],0,
ERQ[WARNING: ..no.register.interTock]SET[ REGIFLAG®, 0JSET[ NOILKOKFLG®,0]]];
M@[XX4@,IFE@[FVAL@[JC@] 6,
ER@[ERROR:..apc.1oaded.during.roturn]] SET[RETNOGOOD®@, 037;
MR{ XX4@, IFEQ[ALUTESTFLGA, 1,
FRO| ERROR: ., alu.results.tested.following, return]] SET[RINTOFLG®,0]];
MO NOREGILOCKOK, SET[NOILKOKFLG®@,11];

%"TITLE" outputs the file name and the value of ILC on the .ER file
to help correlate crror messages with source statements. It alse resets
various assembly flags to standard states.
%
M@[TITLE, (SETTASK[ 0] DIB@[] TARGETR[ILCQ]
SET[TSKFLG@,0] SET[RTNFLGO,0] SET[CSFLGQ,0] SET[CHPGFLGR,0]
SET[REGIFLAG®,07] SET[RTNTOFLGA, 0] SET[RETNOGOOD@,0]
SET[NOILKOKFLGR,0] MIDASINIT[])]:

ME@[MIDASINIT, IFEQ[ TNITFIGQ, 0, SET[ INITFLG®, 1]
IMRESERVE[ 0,0, 2 IMRESERVE[ 0,100,211 IMRESERVE[ 17, 0,400
LANGVERSION[ 3. 17:

M@[DIB@, IFER[MULTDIBFLGO, 0, SET[MULTDIBFLG®, 1]
VERSION[V®,0] Ve[ (VERSe[1])111;

MQ[MOMIDASINIT, SET{INITFLG®,1]]:

M@[ LANGVERSTON, SETTASK[ 17 JRV[DOLANGVERSION, 41,3]SETTASK[07];

Me[MULTDIB, SET[MULTDIBFLG®, 1]];

ME[END, ER@[END. ..ILC=,0,TP[ILC@]]];

SET[INITFLG®,07;

SET[MULTDIBFLG®,07;

“1f wode not defined, make it Pitot
IDF@[AltoMode, ,SET[A1toMode, 0]];

*This statement dofines comments *# is ATto and *= is Pilot
TFE@[AltoMode, 0, COMCHARRL #], COMCHARR[=1];

*Print Message telling Mode
IFE@Q[AlLoMode, 0, ER@[PiloL.3.0.Microcode], ER@[ATto/Mesa.b.0.P0. Microcode]]

*Macros

M@[OPCODE, AT[2001,LSHIFT[#1,2]]];
“Cycler-masker functions

ME[FIXVA, BS@[3] FZef3a1] #1];
Me[Forml,LDF[#1,17,1]];

M@[Form2, BS@[3} FZ@[312] #1]};
Me[Form3,LDF[#1,16,27];

M@[Form4, BSE[3] Fl@[343] "1y
M@[FormMinus4, BS@[3] FZQ[351] #1];

Me[$RSetDisplo, AND@[ADD[LSHIFT[#1,14],#2],377]C];
Me[$RSetDispHi, ANDQ[ADD[LSMIFT[#1,147,#2],177400]C];

ER@[6/12/79--DOLang.version,4]; *Print release date on .ER file
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title[dndefs];
» Tast modified by Jarvis March 15, 1979 4:10 PM

*DEFS FOW DISK 800 3

SET TASK[DTASK];

1

* 1/0 register assignments

SET[DRUNO, LSHIFT[DT

SET{OPUT, ADLD[DRUNO,
SET{ IPUT, ADD[DRUNO,

ASK, 411;
511
310

SET[DSKADD, 6]; * DISKADD REG « ODATA
SET[DBUFFER, 6]; * KOB « ODATA

SET[DPRP, 4]; * PRP « ODATA

SET[DPWR, 37 * PWP « ODATA

SEC{DSKCMMD, 27, * CCSR « ODATA

SET{DSKCTRLB, 17; * DISK CTRLDB « ODATA
SET[DSKCTRLA, 0]; * DISK CTRLA « ODATA

SET[DID, 0]; * IDATA « DISK ID

SET[ORPWP, 17, * IDATA « PWP/PRP/KOBST/KIBST
SET{DSTATUS, 27; * IDATA « DISK STATUS

SET[DKIB, 37; * IDATA « KIB (DISK READ BUFFER)
* R store assignments : .
SET{DRBASE, ANDQ[60G, DRUNO]]; * this tasks registors start here
RV[KData, ADD[DRBASE, 27]; * WRITE MEMORY ADRESS

RV[KDatat, ADD{DRBASE, 371;

KV[RP, ADD[DRBASE, 4]];

RV[WP, ADD[DRDASE, 57]

RY[ READMEMCOUNT, ADD[DRBASE, 6]7]:

RV[WHITEMEMCOUNT, ADD[DRBASE, 777: WRTTE MEMORY COUNT OF WORDS
RVECD, ADDDRBASE, 10]];

*

READ POINTER FOR DISK
WRITE POTINTER FOR DISK
READ MEMORY COUNT OF WORDS

2 = = =

CHECK OPERATION PING PONG POINTER

RV[RPP, ADD[DRBASE, 11771; * Flags sec below
RV[DCBADDRESS, ADD[DRBASE, 1217]: * DCB AUDRESS
RV[DCBADDRESS1, ADD{DRBASE, 13713;

RV KBADDRESS, ADD[DRBASE, 1471; * DCBADDRESSLOCK ADDRESS
RY[ KBADDRESS T, ADD[DRBASE, 15]1;

RV[ COMMANDWORD, ADD[DRBASE, 1677: * DCB COMMAND WORD

RV[WR, ADD[DRBASE, 171];

=

WORKING REGESTER

* beware lhesc registers are recycled

RV[DISKSTATUS, ADD[DRBASE, 21]
RV[OLDOISKADD, ADD[DRBASE, 4]7];
RV[ SECTORWAKEUP, ADD[DRBASE, 577

B

STATUS WORD
LAST SEEXK POSITION
H SECTOR MASK

= =

RV[ PROCESSWAKLUPREGT, ADD{DRBASE, 677;

RV[DCB, ADD[DRBASE,

RV[NEWDISKADD, ADD[DRBASE, 101];

7115 * POINTER TO NEXT DCB
NEW SEEK POSITION

SET[DRCBASE, LSHIFT[DRPAGE,10]}; * control store base¢ address of DRPAGE
SET[DCommandBase, ADD{ORCBASE, 100]7; * read, write, check field dispatch
SET[DPingBase, ADD[DRUBASE, 120]}; * ping pong dispatch

NC[DTASK, 1, LSHIFT{DTASK, 14]]

MC[drpage.2, DRCBASE]; -

* RPP flags, context sensitive semantics for finding and transferring sector

MC[Secking, 1]; *
MC[LabellFtag, 1]; *
MC[PostIOCB, 2]; *
*
*

* CP states
MC[ReadPing, 0]
MC[WritePing. 1
MC[CPRead, 2]};
MC[CPCheck, 37;
MC[CPWrite, 4];

i

* CTRLA functions

seek in progress (note that same bit used for label flag)
processing label during sector transfer

write status ioto I0CB/processing data field in transfer
RPP < 0 implies disk error

RPP = 0 implies processing header during sector transfer

MC[SelectiveReset, 17;

MC[ResetWakeup, 27];
MC[SetStrobe, 4];

MC[ClearStatus, 107};
MC[ResetEverything,

131:

* CTRLB function - assumed that WakeupAllow is always on

MC[WakeupAllow, 17;

MC[DataTaskA1low, 37;

MC[SendDiskAddress,
MC[WakeMeEveryWord,
MC[WakeMeForOutput,

* Status register

117;
237;
43]:

MC[SeekInProgress, 100];

MC[SeekFailed, 2007;
MC[DataWake, 4007;

MC[SectorWake, 10007;
MC[SectorMask, 170000]; * same for IOCB

* CMMD
MC[SetSeekIdle, 1];
MC[ReadliLD, 2507;

MCfHeaderLabelDataMask, 3747; * same for IOCBCommand

* CSB offsets
SET[CSBNext, 0];
SET[CSBStatus, 1];
SET{CSBDiskAdr, 27;

SET[CSBSectorMask, 3];

* IOCB word offsets

Page
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SET[TOCBNext, 07;
SET[IDCBStaktus, 17;
SET[10CBCommand, 27;

SET[ I0CBHeaderPointaer, 3];
SET[I0CBLabeiPointer, 47;
SET[LOCBDataPointer, 5];
SET[I0CBTransterMask, 6];
SET[I0CBErrorMask, 77;
SET[TOCRUnused, 107; * 11 for
MC[TOCBDiskAdr, 1173; * 12 for

SET[TOCBAddrossExtend, 10]; * high order bits of Tabel and data address

Mef $labelExtend, LDF{#1, 0,
Me[$DataExtend, LDF[#1, 10,

* T0CHh status
MC[TOCBStatusValid, 74007;
MC[IOCBTransfer0k, 0];
MC[LOCBHardwareError, 13;
MC[TOCBCheckError, 27;
MCL[I0CBI11egalSector, 31;

* T0CB disk address
Mcfrocnbrive, 27;

* 10CB command
MC[SeekOnly, 27;
MC{DriveModifier, 17;

MC[IOCBRead, 0}; * 2 bit cowmand field For header, label, and data

MCE LOCRCheck, 17];
MCIIOCBWrite, 2];
MCITOCBWritel, 37;
ME{$Scal, LDF[COMMANDWORD, 0, 1

ME[$ExtendBit, LDF[COMMANDWORD, 7, 177]: * field extractor for extend bit
MC[ValidSeal, 1107; * Seal=110 alto style dc¢b, Seal=111 extended address IOCB

MC[Extendllint, 17;

* physical characteristics of t
MC[ScctorsPerTrack, 147];
MC[HleaderSize, 27;
MC[{LabelSize, 10];

MC[DataSize, 400];

* disk address field extractors
Me[$Sector, LDF[#1, 0, 4]];
Me[$Cylinder, LDF{#1, 4, 117];
Me{$Track, LOF[#1, 4, 23]} *
Me[$Disk, LDF[#1, 16, 11]);

3-Nov-79 19:156:

axtended address format
cxtended address format

0]
1011

0J1; * field extractor

he disk format

includes cylinder, head,

63

for seal

and disk

Page
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insert{d0lang];
NOM{DASINIT; LANGVERSTON; MULTDIB;
insert{GlobalDefs];
insert[DMDefs];
TITLE[DMInitY;
*fast mwodified by Johnsson on April 7, 1979 12:30 PM
“last modified by CPT on March 16, 1979 12:21 PM

ON PAGE[DiskInitPage];
settask[DTASK];

DiskInit: WR«13C, at[DiskInitLoc];
OUTPUT[WR, DSKCTRLA];
KData« 0C;
KDatale 0C;
RP« 0C;
Wp« 0C;
ReadMemCounte 0C;
WritcMemCounte 0C;
CPe 0C;
RPPe 0C;
DCBADDRESS« 0C;
DCBADDRESS1¢ 0C;
CommandWorde 0C;
WRe 1C;
OUTPUT[WR,DSKCTRLB]; *ALLOW WAKE UPS
KBADDRESS« 400C; *KBaddress ¢« 8621b
KBADDRESS« (KBADDRESS)*+(121C);
KBADDRESS1¢ 0C; *build pointer to kblock
Toadpagefdrpage])]
GOTOp{DSWTASK]; *will set tpc and return

end[dminit];

Paye
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insert{d0Tang];

HOMIDASINIT; LANGVERSTON; MULTDID;

insert[GlobalDefs}];

insert{bDMDefs];
TITLE[extended-address-DMTask];

» last edit by Johnsson on April 7, 1979 12:31 PM

- second page ¢lim. by Johnsson on March 15, 1979 5:4¢ PM
- tast modified by Jarvis on March 16, 1979 12:07 PM

* DoInt added by Johnsson on Februacy 16, 1979 12:563 AM

ON PAGE[DRPAGET;
settask{DTASK];
MQ[ONES, (ZERD)-1];

* sector wake up point if not transfering data
DSWTASK:
call[cReturn]; * allow task switch before subseqguent storage reference
PFETCHI[KBADDRESS, DCBADDRESS, CSBNext]; * get the 1ink to the dcb
DSWAL: PROCESSWAKEUPREG1¢0C; * clear my interrupt regester
T « I0CBDiskAdr, TASK; * set up for fetch of I0CBDiskAdr
INPUT[DISKSTATUS, DSTATUS]; * get disk status, need sector information
DISKSTATUS«(DISKSTATUS) XOR (SectorMask); * sector complemented
DISKSTATUS«(DISKSTATUS) OR (IOCBStatusValid); * put in Lhe 17
PFETCHI[DCBADDRESS, COMMANDWORD, fOCBCommand]; * get the disk command
DSWAZ: LU«(RPP) XOR (Seeking);
GOTO[ SeekService, ALU=0], LU<DCBADDRESS; * jump for seek in progress
GOTO[SectorAll, ALU=0], WR « ClearStatus; * jump Ffor NIL IOCB pointer
. * set WR for possible errors
™ process I0CB
T « ($ExtendBit) + (T); * new format IOCBDiskAdr displaced by one
PFETCHA[DCBADDRESS, NEWDISKADD]; * get the unew segek info
TASK, PFETCHL[KBADDRESS, OLDDISKADD, CSBDiskAdr); * gat old position
TeValidSeal;
Te($Seal) XOR (T):
KDatal « T; * non-zero implies extended addressing
GOTO[ .+2, ALU#0T], LU « (KDatal) XOR (ExtendHint);
GOTO{ .+2], T«SectorsPerTrack; * Seal=ValidSeal
GOTO[ InvalidSeal, ALU#0], Te<SectorsPecTrack; * jump for invalid seal
LUc($Sector[ MEWDISKADD])-(T); .
GOTO[DSWL, ALU>=07, WR«3C; * jump for illegal sector, WR « garbage?
u « commandword, goto[.+2, r even]; * test DriveModifieor
newdiskadd « (newdiskadd) xor (IOCBDrive);
nop; * call cannot be even target of condtional
TASK, PSTORE1[KBADDRESS, NEWDISKADD, CSBDiskAdr];
Te$Track[ OLDDISKADD | * Is old track
LUC($Track[ NEWDISKADD]) XQR (T); * . . . the same as new track?
GOTO[ MoveArm, ALU#0T], LU<(COMMANDWORD) AND (SeekOnly);
GOTO[JustScek, ALU#0Y, T<$Sector[DISKSTATUS]; * jump for seek only
Te(bSector[NEWDISKADD]) XOR (T), GOTO[DSWJG, IOATTEN];
DBLGOTO[SectorAl11, AtSector, ALUZQ], RPP«OC; * at the right sector?

* seclor wakeup clean up

SectorAll: NOP; -

SectorAl11: WReSetSeekIdle;
OUTPUT[WR, DSKCMMD], GOTO[DSW37, IOATTEN]; * SET SEEK IDLE COMMAND
NOP;
MOP; *two m-i after outputs

* process sector interrupt mask
PFETCHI[KBADDRESS, SECTORWAKEUP, CSBSectorMask}, TASK;
* allow task switch before preceeding storage reference interlocks
Te«PROCESSWAKEUPREGL;
T « SECTORWAKEUP«(SECTORWAKEUP)OR(T):* SECT INTERUPT MASK
** checking [OATTEN causes cndless loop **
PSTORE1[KBADDRESS, DISKSTATUS, CSBStatus’}; * set current disk status
** warning no tasking allowed from herc to the last pstore before DSWC2 **
loadpage[0]: < get bits to OR into NWW
callp[DoInt]}; * sct NWW and IntPending; uses regs 0,1; no task

* get link to next DCB
PFETCH1[DCBADDRESS, DCB, IOCBNext], CALL[IOTask];
LU « RPP, GOTO[DSWCX, R>=0]; * Check for error
DCB « (DCB) and (OC); * error, don't chain * insure rcad comp
WR<ones; -
PSTORE1{KBADDRESS, WR, CSBDiskAdr], CALL[IOTask];
RPP « PostIOCB;
DSWCX: LU « (RPP) XOR (PostIOCB); * check data loop or seek command
GOTO[DSWC2, ALU#O0];
LU«DCBADDRESS;
GOTO[DSWCA, ALU=0], LU«DCBADDRESS;

* just compieted IOCB, post status and cdr the I0CB chain
PSTORE1[KBADDRESS, DCB, CSBNext]; * new DCB pointer to kblock
PSTORE1[DCBADDRESS, DISKSTATUS, IOCBStatus], CALL{IOTask]; * into dcb
NOP; *why is this nop here???

T « DCB; * Chain to new DCB
DCBADDRESS « T; * proceed if something there

DSWC4: RPP<0OC, GOTO[DSWALl, ALU#0]; * jump to process next I0CB
NOP; * end of IOCB chain

DSWC2: WRe<ResetWakeup;

OUTPUT{WR, DSKCTRLAJ]; * RESET SECTOR WAKEUP
WReWR, GOTO[DSWTASK]}; * INTERLOCK!!!! -

* seek only * NO ERROR interrupt
JustSeek: PFETCH1[DCBADDRESS, PROCESSWAKEUPREG1, IOCBTransferMask];
RPP<PostIOCB, GOTO[SectorAl11];

* seek in progress

SeekService: LU ¢« (DISKSTATUS) AND (SeekFailed);
GOTO[ SeekFailure, ALU#0], LU « (DISKSTATUS) AND (SeekInProgress);
GOTO[ .+2, ALU#0];
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RPP+0C, GOTO[DSWA2]; * seek done
GOTO[ SectorA111];

* set arm in motion
MoveArm: Te$Disk[OLDDISKADDY]; * SEE IF WE ARE CHANGING DISKS
LU«($Disk[NEWDISKADD]) XOR (T);
WReSetScekIdle, GOTO[SwitchDrive, ALU#O]; » jump to switch drives
OUTPUT[NEWDISKADD, DSKADDT}; * OUTPUT MEW SEEK INFO
WRe«SendbiskAddress, TASK;
Te$Cytinder[ NEWDISKADD]; * CHECK FOR CHAHNGE IN TRACK ADDRESS
LU«($CyTinder[OLDDISKADD]) XOR (T);
GOTO[ . +2, ALU#0], RPPeSecking;
PSTOREL[KBADDRESS, NEWDISKADD, CSBDiskAdr], GOTO[DSWTASK]; * hd switch

QUTPUT[WR, DSKCTRLB]; * SET SEMD DISK ADDRESS
WReSetStrobe;

OUTPUT[WR, DSKCTRLAT; * set strobe

GOTO[SectorAl1], RPP«Seeking; * SET SEEK flag

* switch drives
SwitchDrive: OUTPUT[WR, DSKCMMD]; * SET SEEK IDLE COMMAND
WR«ResetWakeup;
OUTPUT[WR, DSKCTRLAY}; * RESET SECTOR WAKEUP
OUTPUT[NEWDISKADD, DSKADD]; * DISK CHANGE OVER
WReones
TeWRe(WR) XOR (I0CBDrive); * don't clobber drive
NEWDISKADD«( NCWDISKADD) OR (T);
PSTOREL[KBADDRESS, NEWDISKADD, CSBDiskAdr];
GOTO[DSWTASK], RPP«Seeking; * WE WILL RE-DO SEEK AFTER DISK CHAMGEOVER
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* on right sector, prepare for transfer
AtSector: nop;
TASK, PFETCH1[DCBADDRESS, KData, TYOCBHeaderPointer];

“transtate alto style read/check/write into IRDC style

* The commands for each field are as follows

* Alto function IRDC Let xa = high order bit of alto function
* 00 raead 10 Let ya = low ordor bit of alto function
» 01 chack 11 Let xi = high ordar bit of IRDC function
* 11 write 01 Let yt = tow order bit of IRDC Function
-

10 write 01 then xi = ~xa and yi = xa + ya

* The old method uses 24. words of code and executes 6 instruction to do the
* command translation. Notice with awe that the new method uses but 6 words

* of code and excutes 6 instructions.
T « (COMMAKDWORD) AND (HeaderlLabelDataMask); * get command field

WR o« T;
WR ¢ (RSH[WR, 1) OR (T); * shift high bits over low
WR « (WR) AND (124C); * Tow order bits

task,T « (COMMANDWORD) ornot (2560C);
WR « (WR) ornot (T);

RP«QC;

TeHeaderSize, CALL[{SetShortFicldConstants];

WP<0C, GOTO[DSWJL10, IDATTEN];

OUTPUT[WR, DSKCMMD]; * output command to disk

ProcessField: CPeResetWakeup;

QUTPUTECP, DSKCTRLAT; * roset sector wakeup

WReNataTaskAiTow;

OUTPUT[WR, DSKCTRLB]; * set DATA TASK ALLOW

CP¢CPRead; * assume rcad

DISPATCH] COMMANDWORD, 10, 27];

DISPT . +17; * header, label and data all use this dispatch
READMEMCOUNT«0C, GOTO[FieldAl1], AT[DCommandBase, IQCBRead!]
WReWakeMeForOQutput, GOTO[CheckField], AT[DCommandBase, I0OCBCheck!];
WReWakeMeForQutput, GOTO[WriteField], AT[{OCommandBasc, IOCBWrite!];
WReWakeMeForOutput, GOTO[WriteField}, AT{DCommandBase, IOCBWritell];

* check field on disk drive
CheckfFicld: OUTPUT[WR, DSKCTRLBT;
CP«CPCheck, GOTO[FisldAl1]; * FOR PRELOAD

* write Field on disk

WriteField: QUTPUT[WR, DSKCTRLB];
CP«CPWrite;
WRITEMEMCOUNT«0C;

Wie1C;

*#xeywarning no tasking allowed between the two outputs for buffer
OUTPUT[WP, DPWPT; : * QUTPUT WRITE POINTER
QUTPUT[WR, DBUFFER], GOTO[DSWJL12, IOQATTEN]; * OUTPUT SINC WORD
WPe(WP)+1;

* read, write, and check all flow through here
FieldA11: T« KData, call[cReturn]; * allow task switch
DISPATCH{CP, 15, 3], GOTO[DSWIL, IOATTENT;
WRe T, DISP[.+1]; * set WR for storage alignment calculation

CPeWritePing, GOTO[RcadDisk],
CP<ReadPing, GOTO[WriteDisk]
CP«CPRead, GOTO[RcadDisk],
T«366C, GOTO[DoCheck],
CP«CPWrite, GOTO[WriteDisk],

Check field of sector

AT[DPingBasc, ReadPing!];
AT[DPingBase, WritePing!]:
AT[DPingBase, CPRead!];
AT[DPingBase, CPCheck!];
AT[DPingBase, CPWrite!];

Microcode uses write logic, but hardware
Both header and label fit in the 20 word
Tabel code first copies the entire field
write lToop. The hardware then reads the
check operation in the buffer. The code

does not actually write on disk.
hardware buffer. The hecader and
into the buffer using the main
disk and leaves the result of the
then writes the results back into

% E % % o= ¥

the central store by falling into the main read loop.

* The microcode tries to win on the data field, but the algorithm appears

buggy. Note that CP +is set to CPRead when control falls out of the main

* output loop. This prevents control from passing back through DoCheck.

DoCheck: LU« { READMEMCOUNT)-(T); * can't check too Targe a biock of data
LU<(RPP) XOR (PostIOCB), GOTO[WriteDisk, ALU>=07;

*

CP<ReadPing, GOTO[.+2, ALU=0]; * bug? eventually resets CP to CPRead

CP«CPWrite, GOTO[WriteDisk]; * header or label
WReDataTaskAllow; * processing data field
OUTPUT{WR, DSKCTRLB];

WRe(WR), GOTO[FieldAl1]; * STOP KOB BUFFER

* output loop {read store and send data to the disk kob buffer)
* [if quad align and wc>4 do iofetch4 else do output one]

®wkiork wapning no tasking allowed between the output wp and the buffer command

WriteDisk: T « ReadMemCount;
WR « (WR)+T; * WR has a copy of KData
LU«(WR) AND (3C); * CHECK QUAD BOUND
GOTO[DDWP1, ALU#0], LU«(ReadMemCount)-(4C);
GOTO[DDWP, ALUCO}, T « (ReadMemCount)-1;

* gquad word write to disk works here

WPe(WP)+(3C); * next instruction allows write of WP before the output

ReadMemCount«(ReadMemCount)-(3C), callfcReturn]; * CHECK COUNT >3

OUTPUT{WP, DPWP]; * QUTPUT WRITE POINTER
nop; * two m-1 after output

T ¢ (ReadMemCount)-1;

IOFETCHA{KData, OPUT], GOTO[DDWV]; * QUTPUT 4 WORDS

* write a single word onto disk
DDWP1: T « (ReadMemCount)-1;

Paga
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DDWP : PFETCHL1[KData, WRJ; * GET ONE FROM MEMORY
QUTPUT[WP, DPWP]; * QUTPUT WRITE POINTER
QUTPUT[WR, DRUFFER]; * QUTPUT ONE

DOWV: ReadMemCounte(ReadMemCount)-1; * DOWN COUNT WORD COUNTER
GOTO[ .+2, ALU=0], WPe(WP)+1; * jump for end of field

GOTO[FietdAil];
CP«CPRead; * STOP WRITING
WRebDataTaskAllow;
OUTPUT[UWR, DSKCTRLB]; * STOP KOB BUFFER
LUWRITEMEMCOUNT, GOTO[DDWU1];

* input loop (we rcad kib buffer and send data to the main stors)

* if quad align and wc>4 do then iostored4 else do input one

" =

if wc<4 set force wakeup on one, in the disk =
termination

xawkwdyarning no tasking allowed between the output rp and the buffer command
ReadDisk: T « WriteMemCount;

WR « (WR)+T; * WR has a copy of KData

LU«(WR) AND (3C); * CHECK QUADBOUND

GOTO[DDWO, ALUZ0T], LU«(WriteMemCount)-(4C);

GOTO[DDWOL, ALUCOY, T « (WriteMemCount)-1;

and set cp to one for

"

* CHECK COUNT >3

* quad word read from disk works here
WriteMemCounte(WriteMemCount)-(3C);
RP¢(RP)+(3C), call[cRETURN];
OUTPUT[RP, DPRP];

T « (WritcMemCount)-1;
RP«(RP)+1;  * invoke interlock so that pointer ok before data arrives
IOSTOREA{KData, IPUT], GOTO[DDWU]; * INPUT 4 WORDS

* QUTPUT READ POINTER

* read a single word from disk

DDWO : T « (WriteMemCount)-1;

DDWO1: OUTPUT[RP, DPRP]; “ QUTPUT READ POINTER
RP<(RP)+1; ™ invoke interiock so that pointer ok before data arrives
INPUT{WR, DKIB]; * INPUT ONE TO WR
PSTOREI[KData, WR]; * pUT IT IN MEMORY

DDWU : WriteMemCount«(WriteMemCount)-1; * DOWN COUNT WORD COUNTER

DDWU1: GOTO[EndField, ALU=0], LURPP;

LU€RSi{WriteHemCount, 27]; .
GOTO[ .+2, ALU#OT, WReWakeMeLveryWord;

OUTPUT{WR, DSKCTRLB], GOTO[FieldAl1];
GOTO[FieldA11];

* dispatch for next field

CpdField: GOTO[Startlabel, ALU=0], LU<(RPP) XOR (LabelFlag);
GOTO[ StartData, ALU=0], RPP<PostIOCE; * LABLL done,
GOTO[ EndSector];

DO DATA

* prepare for the label field

StartLabel: PFETCH1[DCBADDRESS, KData, IOCBLabelPointer];
TeLabelSize, CALL{SctFieldConstants];
RiP«LabelFlag, GOTO[NextFicld]; * flag for label

* prepare for the data field

StartData: PFETCH1[DCBADDRESS, KData, IOCBDataPointer];
T«DataSize, CALL[SetFicldConstants];

NextField: COMMANDWORD«LSH[ COMMANDWORD, 23, GOTO[ProcessField];

* clean up after a data transfer

* ddwz+4 is the sector wakeup point after a data trnansfer
*** warning must reset data task allow before tasking
EndSector: WReWakeupAllow;

OUTPUT[WR, DSKCTRLB];
WR « WR, call[cReturn];

* turn off data task allow
* interlock on WR insurcs complete before task switch

nop; * for the task, task must happen before this pfetch
TASK, INPUT[DISKSTATUS, DSTATUS]; * status (after next sector mark
PFETCHI[DCBADDRESS, PROCESSWAKEUPREG1, IOCBTransferMask]; * NO ERROR INTERRUPT MASK TO PROCESSWAKEUPREG1
DISKSTATUS«(DISKSTATUS) XOR (SectorMask);
DISKSTATUS«(DISKSTATUS) OR (IOCBStatusValid);
WR<ClearStatus, GOTO[DSWJIL1, IOATTEN]
OUTPUT{WR, DSKCTRLAT;
GOTO[SectorA11], RPP«PostIOCB;
DSWJL1: GOTO[DSWI]:
* set counts and pointers for field processing, call with field size in T
SetFieldConstants: LU « KDatal;
ReadMemCount « T, use CTask, GOTO[SetShortFieldConstantsi, ALU=0];
PFetchi[DCBADDRESS, KDatal, INCBAddressExtend]:
WriteMemCount « T; * avoid PFetch/pass around path problems
LU « (WriteMemCount) XOR (lLabelSize); * kludgy test for label or data
GOTO[ .+2, ALU=0];
KDatal ¢ $DataExtend[KDatal], GOTO[.+2];
KDatal « $LabelExtend{KDatal];
KDatal « T « LSH[KDatal, 10];
KDatal « (RSH[KDatal, 10]) *+ 1;
use CTask;
KDatal « (LDF[KDatal, 10, 10]) OR (T), return;

SetShortFieldConstants: ReadMemCount « T, use CTask;
SetShortFieldConstantsl: WriteMemCount « T, return;

* task switch only for non-emulator wakeups
I0Task: LU<APCTASK;
use CTASK,GOTO[cRETURN, ALU=0]:

NOP;
cRETURN: RETURN;
* errors come here

SeekFailure: NOP, GOTO[DSWJ];
DSWJ6: NOP, GOTO[DSWJ1:

* error entry points to DSWJ, error handler
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DSWJ7: MOP, GOTO[DSWJ];

DSWJI10: 80P, GOTO[DSWI];

DSWJ: INPUT[DISKSTATUS, DSTATUS]; * get disk status
DISKSTATUS«(DISKSTATUS) XOR (SectorMask); * invert sector info
DISKSTATUS(DISKSTATUS) OR (IOCBStatusValid); * fostalt 17 for alte
DISKSTATUS«(DISKSTATUS) OR (IOCBHardwareError)

* errcnt « (errcnt) + 1 ;

WReWakeupAllow; ****» warning this has to be done bafore tasking
QUTPUT[WR, DSKCTRLB}; * clear data task allow, it might be set

* GET ERROR MASK, TASK BUT DONT CHECK ATTEN
* the current status will be posted into kblock and the dcb
DSWM: RPPrones; * SET ERROR FLAG into state control
nop;*two m-i after output
PFETCH1[DCBADDRESS, PROCESSWAKEUPREGL, IOCBErrorMask},calllcReturn];

* KOP; * allow task switch before prececeding storago refercnce interlocks

LU«DCBADDRESS;
GOTO[DSWK, ALU#O], WR<ClearStatus;
PROCESSWAKEUPREGL+0C; * clear my interrupt regester
DSWK: OUTPUT[WR, DSKCTRLAJ, GOTO[SectorAli]; * DO A CLEAR STATUS

* I0CB cowmand not valid
TuvalidSeal: DISKSTATUS¢(DISKSTATUS) OR (IOCBCheckError), GOTOfDSWK];

* illegal sector
DSWL:DISKSTATUS«(DISKSTATUS) OR (IOCBIllegalSecsor), GOTO[DSWMT;

DSWIL12:GOTO[DSWI]; * error entry points
DSWJIL: GOTO[DSWI];

cnd{ dm];
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TITLE[EtherDefs]; * Defs for D0 microcode emulating Aite Ethernet

*Last modified hy Murray on September 27, 1079 4:03 AM, Add EXldleTimer, EIReset
* modified by Johnsscn on February 15, 1973 4:01 PM

SET TASK {0]; *For R addressing
MC[EOReset ,ORQ[LSHIFT[EOTask,47,07];
MC[EIReset,ORQ[LSHIFT[EITask,4],0]];

* Ethernet I/0 Address Registers
Set[EIData, 3];

Set[ Llillost, 1];
Set[EStatus, 2];
Sct[EOData, 1];

Setf EReadState, 2];
Set{CWriteState, 07;

* Input data
* Input data
* Status/State register (read)
* Qutput data
MC[ERState, 27
MC[EWState, 0]

State register read
State register write

* State Register command words

MC{ESeLPurgeMode, 2601; * Enables input
MC{ESetOutputfoP, 107]; * Enables output, Jam
MC[EEnableInput, 2207;

MC[ELnableOutput, 103]; * Enables Jam

MC[EDisablelnput, 200];
MC[EDisableOutput, 1007;
MC[EDisableInputOutput, 3007]; *

* Clears OQutputEOP, diszables Jam
Disables input, output, clears outpulEOP, Jam

* Status bits

SET [ESICOLL, 2007; * Receivar-detected collision (Jam)

SET [£S0DL, 100]: * Qutput data Tate (Underrun)

SET JESIDL, 407: * luput data late (Overrun)

SET [ESOCOLL, 20]; * Transmitter-detected collision {Collision)

SET [ESCRC, 10]; * Bad CRC

SET [ESOFAULY, 4] * Output DatafFault (masked for now)

SET [ ESOPAR, 2]; * Qutput Bad Parity (masked for now)

SET [ESICMD, 47; #* Input command issued ** Notl 1in hardware:
SET [ESOCMD, 27, * Qutput command issued ** for AlLo cmulation only
SEYT [£SIT, 1] * Incorrectly terminated packet (Bad Alignment)

MC[ETSMASK, ESIDL, ESCRC, ESITY;
MC{EOSMASK, ESODL, ESOCOLL]:
MCLECMDBITS, ESTICMD, ESOCMD];

* Status bits reported for input command
* Status bits reported for output command
* Command bits

* R-registers for input and output task

RV[Etlase,07;
RVf EBascHi, 1];
RVLEPIR, 2];

RV EPIRHT, 3];

RV[ ECount, 47]; * Main loop counter
RY[ETEMP, H * Temporary registers
RV ETEMPL, 67;

RVIETLMPZ, 73;
AVIEF tay, ANDR[ORQ[LSHIFT[EITask,4],10].771]; * input under output flag (reg 10 of EITask)
MC[ pfRandomRey, 3777; * Number of random number (RLFR register)

MC[pLONovifyReg, 340]; * Registor used for timer notify

* Base register for first 64K space; 0 and 1 used by Dolnt

* Buffer base register

3
4
5]
6

“Dispatch table locations
Set[£EBase, LSHIFT[EEPage, 10]]};
Set[LLSIOLoc, ADD [EEBase, 20]}; * Dispatch location for SIO

*Address constants

Set[EOStartloc, ADD[LSHIFT [EOPage, 107, 1207]; * Output . notify location

Set[ EQTimerDoneloc, ADD[LSHIFT [LOPage, 107], 130]]; * Qutput TimerDone notify location
Set|{FIStartLoc, ADD[LSHIFT [EIPage, 107], 1407]: * Input notify location

Set{ EIAbortLoc, ADD{LSHIFT [EIPage, 10], 150]]; * SIO abort notify location

* Control block addresses (for Alto emulation, relative to 600)

MC[EPLOC, 07; * Post location

MC[EPLOCL, 200]; * Post location (relative to 400)
MC[EBLOC, 17; # Interrupt bit mask

MC[EBLOCL, 201]; * Interrupt bit mask (retative to 400)
MCLEELOC, 2]; * Ending word count

MCLELLOC, 3]; * {oad mask

MC[EICLOC, 41; * Input count

MC{EICLOC1, 204]; * Input count (retative to- 400)

MCLEIPLOC, 5]; * Input pointer

MC{EOCLOC, 6]; * Output count

MC[EOPLOC, 7]; * Output pointer

MC[EHLOC, 10]; * Host address for address recognition

MC{EHLOCL, 210]; * Host address for address recognition (relative to 400)

* Timer masks (slot is EOTask)

Soet [ETimerRunning, &]; * State 5 is simple timer
Set [ETimerIdlie, 47; * State 4 is idle
MC{ETimerMask, LSHIFT [ETimerRunning, 14717];
MC[CIdleTimer, LSHIFT [ETimeridle, 147]:

* ether constants required in both init and code (Midas mesa only)

* Microcode post codes (small integer in Teft half, ones in right haif for XOR).
* Note: value is complemented to get constant less than 8 bits. Use XNOR for formation of post code.

MCLESIDON, NOT@ [377]]: * Input done

MC[ESODON, NOT@ [777]]; * Output done

MCLESIFUL,  NOT@ [1377]];: # Input buffer overflowed
MCLESLOAD, NOT@ [17777]: * Load overflow

MCLESCZER, NOT@ [2377]]; * Word count zero in input or output command
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MC[ESABRT, NOT@ [2777]]; * Command aborted (by SIO)

* Miscellancous
MC[ECOLLMASK, 100007; ¢ Mask for collision detection
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insert[d0lang];

NOMIDASIMIT, LANGVERSION; MULTDID; -
insert[Globalbets];

insert[EtherDefs];

title[EtherIuit];

*Last wodified by Murray on September 12, 1979 7:45 PM  Add Dusyny Output task Init
*Last wmodified by Johasson on April 7, 1979 12:32 PM

SET TASK [0]; *For register addressing. This code really runs at task level EITask

* ETHERNET INITTALIZATION subroutine (executed by ElTask)
* Will only bheo called if there is an Ethernet board in the machine.
* Read Lthernet ID from board and form constant to be returned by SIO.

ON PAGE [EtherInitPage];

EtherInit: T « GETRSPEC[103] xor (377C), at[EtherIinInitLoc]; *Stkp (inverted)
tBase « pEHostRegx; *FHostReg is in the emulator's R space
Stkp « EBase;
Inputf[Stack,Elllost];
Stack « (Stack) AND (377C): * ID in eight half
Stack & (Stack) OR (77400C);
* Compuie value for EOMotify register, used for notify aTter timor wakeup.
CBase « AND®{0377, EOQTimerDoncloc]]C; * Low 8 bits of APC
[Base « (EBase) OR (ORQ[Ishift[EQTask,147,ANDQ[7400,L0TimerDoretoc]]C);: * High 4 bits of APC

EBaselli « pEONotifyReg;

Stkp « CBaseHi, [BaseHi « T;

I « EBase;

Stack « T3

RETURN, Stkp « EBaselli; *restore Stkp
*Note - base registers are initialized cach time input or output is started, so we
*do not need to do it here.

RETURN, at[EtherOutinitLloc]; *Dummy Init for Out Task

endfetherinit];
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insert{ddlang];

NOMIDASINIT; LANGVERSION;MULTDIB;

insert[GlobalDefs];

insert[EtherDefs];
titlefEtherTask];

*Last modified by Murray on September 27, 1979 6:21 AM, Update tar split state register
* modified by Murray on Septcmber 19, 1979 3:48 PM, Turn off Timer
modified by Chang on Nay 31, 1879 1:09 PM, MIDAS Qverlay
modified by Chang on May 20, 1979 2:01 PM, nail down EESIO
modified by BRD on March 23, 1979 10:34 PM
added RS232 SIO code dispatch
Modified by Johnsson on April 7, 1979 12:33 PM

% % & £ B

SET TASK [0];
* EMULATOR TASK -- SIO instruction

ON PAGE [EEPage];
*This code executes at task .0
* We got here after the SIO instruction has been issued.
*The SIO control bits are in T (bits 16,17).
* Get host address constant for Lthernet
*RTEMPT = 1 if called from Mesa, 0 if callied from MNova
*This code is really part of the emulator, and uscs its temporary registers
CESIO: ACO « T, at[FEStartlec]; *save control bits {(useful only if called from Mesa)
T « LDF[ACO,10,27;
RTemp « ANDR[377, RS232SI0Loc]C;
RTemp « (RTemp) OR (ORQ[LSHTFT[16,147,AND@[ 007400, RS232ST0Loc]]C);
RTemp « (RTemp) OR (T);
APC&APCTask « RTemp, TASK;
Return;
T « 177C;
T « (TdffEHostReg,0,107) xor (T); *these bits will be 1/7b if the init code was run
*(i.e. if there is an Lthernet board in the machine), and will be zero otherwise
T « EHostReg, goto[EESIODisp,ALU=0];
ACO « 0C;
ACO « (ACO) xnor (100000C),goto[FESIO0]; *return 77777b in ACO if no Lthernet board

* Dispatch on Tow 2 bits of ACO
EESTODisp: Dispatch[ACO,16,2];
ACO « T, DISP [EESIO0]; * Host Address
# 00 -~ Do nothing
EEST00: 1u « RTEMP1, dblgoto[EFMesaRet,EENovaRet,Rodd], AT[EESIOLoc, 07;

fENovaRet: Toadpage[nePage];
FF18[17], gotop[neNoskip]:

CLEMesaRet: Toadpage[7];
gotop[P7Taill; .

* 01 -- Start transmitter
* Form APC&APCTask word to notify the output microcode
CESI01: RTEMP « AND@[0377, EOStartloc]C, AT[EESIOLoc, 1]: * Low 8 bits of APC
GOTO [EESIONotify], RTLMP « (RTEMP) OR (OR@[Ishift{fOTask,147],ANDR[007400, EOStartlLoc]]C):
* 10 -- Start receiver
* Form APCEAPCTask word to notify the input microcode

EESIO2: RTEMP « AND@[0377, EIStartloc]C, AT[EESIOLoc, 2]; * Low 8 bits of APC

EESIO2A: GOTO [EESIONotify], RTEMP « (RTEMP) OR (OR@[1shift[EITask,14],AND@ [007400, EIStartloc]]C);:
* 11 -- Reset interface, i.e. abort. Input task is notified Lo post abort

EESI03: GOTO[EESIO2ATY, RTEMP « ANDR[0377, EIAbortlLoc]C, AT[EESIOLoc, 37]; * Low 8 bits of APC

* Notify appropriate code
EESTONotify:
RCNT ¢ AND@[EOTask,17];
RCNT « (RCNT) + (EIdleTimer);
LoadTimer[ RCNT];
T « EOReset;
RCNT « (EDisablelnputOutput);
OUTPUT[RCNTT;
CALL[ETaskRet], APCZAPCTASK « RTEMP;
Tu « RTEMP1, dblgoto[EEMesaRet,EENovaRet,Rodd]; *control returns to here when emulator next runs

INPUT TASK MICROCODE

ON PAGE [EIPage];
* Input microcode is notified at EIStart by the emulator (at SIO0).
* Some initialization is done, and the TPC set up to EIIDLE.
* Initialize, enable hardware, and TASK
CIStart: CALL [EINIT], ETemp ¢ EEnablelnput, AT [EIStartloc];
* Wake up here when first word of a new packet arrives.
* Address filtering.

EIIDLE: INPUT {ETemp2, EIDatal; * Read in first word
T « RSH [ETemp2, 107]; * Right justify destination host in T
SKIP [ALU#OY; * Check for broadcast
GOTO [EIBegin], EFlag « 1C; * Broadcast packet
PFetchl [EBase, ETempl, EHLOC!]; * Fetch host address

LU « (ETempl) XOR (T);

SKIP [ALUK#0], LU ¢ ETempl; * ALU=0 => destination host = me
GOTO [EIBegin], EFlag « 1C; * Packet for me

GOTO [EIPurge, ALU#0]; * ALU=0 => host is promiscuous
GOTO [EiBegin], EFlag « 1C; * Packet for me

* Packet not accepted by filter, so tell hardware to ignore the rest of this packet.
* Purge packet, and TASK
EIPurge: ETemp « ESetPurgeMode;
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OUTPUT [ETemp, EWriteStatel;
CALL[ETaskRet];

* Wakeup here at start of next packet
GOTO [EIIDLE];

* Packoet accepted by filter.
* EFLAG is set to 1 to toll the output microcode that a packet came in
* (used for input under output).
* Disable output task if it is on (probably in retransmission wait).
EiBegin: T « EOReset;
ETempl « EDisableQutput;
* OUTPUT [ETempl]; Oops, kills us, not him.
CALL[ETaskRet];
Set up EPtr and ECount for single word transfers. -
CALL[EBSetup], T « EICLOC; * Set up EIPTR, ECount
Subroutine returns with: EPtr = IPtr + ICount - 1, ECount = - ICount
Check if buffer count zero. If not first word gets stored in EIATign Toop.
GOTO [EICountZero, R>=0], T ¢ ECount « (ECount) + 1; * R>=0 => count 1s zero
Check buffer alignment.
Compute how many singles before First quadword, and form loop counter in ETempl
Address: x00 => no singles, loop count = ~1
Address: x01 => 3 singles, loop count = 2
Addross:  x10 => 2 singles, loop count = 1
Address: x11 => 1 singles, loop count = 0 .
T « (FPtr) + (T) + 1 * Form start address in T
CTempl « (ZERO) - (T); * Complement, increment
ETempl « (LDF[ETempl, 16, 2]) - 1;
CALL [ETIATignE], T « ECount; * Set return for EIATign loop
EIATign: GOTO [LTQuad, R<O07], ETempl « (ETempl) - 1;
GOTO [EIBufFulll, R>=0], T « ECount ¢« (ECount) + 1;
INPUT [ETemp2, EIDatal;
LU « ETemp2; * Ahort
FIAlignE: RETURN, PStorel [EPtr, ETemp2}:
* Now start quadword output.
* Adjust EPtr and ECount for 4-word transfers
ElQuad: ECount « (ECount) + (3C); :
CALL [Elloop]. EPtr « (EPtr) - (6C); * Set return address for EllLoop
* Read the Hardware Input Buffer into the Main Memory In Buffer
Elloop: GOTO [ETQuadFull, R>=0], T « ECount ¢« (ECount) + (4C);
GOTO[ETIAttn, IOATTENT;
RETURN, I0Stored[EPtr, EIDatal;
* Get here when no more room for quadwords in buffer
* Check TOATTEN is high to seec if end of packet.
ETQuadFull;: GOTO [CIAttnl, IOATTEN];
* Not end of packet. Do singles to Fill buffer.
* 7-ECount = number of singles remaining in buffer
* Set up loop counter as (- No. singles), and read in singles,
FCount « (ECOunt) - (7C);
CALL [EISingles];
EISingles: GOTO [EIBufFull, R>=0], ECount « (ECount) + 1;
GOTO [EIAttnS, TOATTEN], T « (ECOunt) + (6C);  * Set up T for PStorel
INPUT {ETemp, EIDatal;
LY « ETemp; -
RETURN, PStorel [EPtr, EYemp];
* We get here when IOATTEN is detected in ETloop.
* Number of word left in buffer = 7 - CCount + 1 (CRC) + Excess count.

v

*

*

&% & % R o2

EIAttnt: NOP;
ETAttn: INPUT {ETemp, EStatus]; * Read Status
T « LDF[£Tewp, 10,2]; * Isolate Excess Count
ECount « (ECount) XNOR (0C); * Complement
ECount « (ECount) + (11C); * Increment, add 8
ECount « (ECount) + (T); * Add excess count
ETALtR2:
* T « ETemp;
* ETemp « (ETemp) AND (124400C);
* SKIP [ALU=0];
* NOPZBREAKPOINTY;
* ETemp « T;
ETemp « (RSH[ETemp, 10]); * Shift down status

ETemp « (ETemp) AND (EISMASK); * Mask out uninteresting status bits
ETemp « (ETemp)XNOR(ESIDON); * Post input done status

* Store EECLOC.

EIPost: CALL[ETaskRet], PStorel [EBase, ECount, EELOC!];

* Post status, disable interface (purge packet too), and TASK.

* Post status in ETemp, disable value in ECount.

EIPostA: ECount « EDisablelnput, CALL [EPost];

* End of packet.
EBaseHi « 0C; *repair base registes smashed by EPost (DolInt)
EBase « 200C;
EBase « (EBase) or (400C), GOTO [EIIDLE];

* Get here when an IOATTEN is detected during the EISingles Toop.
* Number of words left in buffer = 1 - ECount + 1 (CRC).
EIAttnS: ECount « (ECount) XNOR (0C); * Complement
ECount « (ECount) -+ (3C); * Increment, add 2
GOTO [EIAttn2]}, INPUT [ETemp, EStatus];
* We get here when the input buffer is exactly full,
* First check if IOATTEN is high, indicating that the last word was the CRC.
EIBufFulll: NOP;
EIBufFull: SKIP[NOATTEN], ETemp « 1C;
GOTO [EIAttn2], INPUT [ETemp, EStatus]:; *Last word input was CRC
* Read one more word to see if the next is the CRC word (which we will discard).
ECount « 0C; * No words left in buffer
CALLfETaskRet]}, INPUT [ETemp, EIData]
* After wakeup, check IOATTEMN.
NOP; * Can't check for Attn here
GOTO [ETAttn2, IOATTEN], INPUT [ETemp, EStatus]; * TIOATTEN => Word was CRC
ETemp ¢« 0C;
GOTO [EIPOST], ETemp ¢« (ETemp) XNOR (ESIFUL); * Input buffer overrun, post status
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* Get here 1f input buffer has zero word count. Post
EICOuntZero: ETemp « 0C;
GOT0 [EIPost], ETemp ¢ (ETemp) XNOR (ESCZER)

* Input microcode is notified here by emulator SIO when ACO{16:17] = 3.
* Manufacture “Abort" status and post. (Input hardware will be disabled again, which docsn't matter.)
EfAbort: EBascli « 0C, AT [EIAbortLoc]; ™ Set up base pointer to loc 500

EBase « 200C;

EBase « (EBase) OR (400C);

ETemp « ECMDBITS;

GOTO [EIPostA], ETemp ¢ (ETemp) XHOR (ESABRT);

a
*
* Alto-emulation QUTPUT MICROCODE

*®

* OQutput microcode is notified at EOStart by the emulator (at SIO)

* Some initialization is done, and the TPC set up to EOQINDLE, enabie hardware and TASK.
FOstart: CALL [EINIT], ETemp « EEnableOutput, AT [EOStartloc];

* Idle state of the Ethernmet output task

EOIDLE: PFetchl [EBase, ETempl, ELLOC!]; * Fetch current load
SKIP [R>=07, T « (LSHfETempl , 1}) + 1; * Form new load, check if old overfiowed
GOTO [EOLDOV], ETemp « 0C; * Post Load overflow status
ETemp « T; * Store updated load in ELLOC
T ¢« ELLOC, TASK; :
PStorel [EBase, ETemp]; * Store new load

* Compute countdown interval

*  Get random number from “random" register (REFR register used).
T ¢ Stkp; * Save Stkp and
ETemp2 « pERandomReg; * point to "random" register
Stkp « ETemp2, ETemp2 « T;
T « LDF [Stack, 4, 10]; * Get bits 1-13

ETemp2 « (ETemp2) XOR (377C); * Complement Stkp value
Stkp « ETemp2; * an¢ restore .
ETempl ¢ (ETempl} AND (T); * Mask random number (ETempl has lLoad mask)

GOTO [EOSetup, ALU=Q07, ETempl « LSH[ETempl,1]; * Scale for 5.44 us ticks
T ¢ (LDF(FTempl, 7, 2]) - 1;

ECount ¢ T, TASK; * Save high part (minus 1) (2 bits)
EFlag « 0C; * Clear Input under Output Flag
ETempl ¢« LDF[ETempl, 11, 7]}; * ETempl now has Tow 7 bits of random number

Before starting timer, check if input is set up.
IF the input word count is nonzero, enable the receiver while waiting to transmit,
PFetchl [EBase, ETemp, EICLOC!];
LU « ETenp;
T « EIReset;
SKIP [ALU=0], ETemp « EEnablelnput;
OUTPUT[ ETemp];
ETemp « EDisableQutput; * ALU=0 => no input set up
oUTPUT [ETemp, FWriteStatel];
* Start simple timer with low 7 bits of random number
* Timer slot is EOTask.

ETemp2 « ETimerMask; * Compute timer word
T « CTASK; * Timer slot is same as output task no.
T « (ETemp2) OR (T);

EOLoadTimer: ETemp1 « LSH[ETemp1, 4];

ETempl « (ETempl) OR (T), TASK
LoadTimer[ETemp1];

* Timer has expired. Check if input (under output) came in.

EOTimerDone: GOTO [EOMoreTime, R EVEN], LU ¢ EFlag, AT [EOTimerDoneloc]; * Check if pkt came in (EFlag = 1)
ETemp « EDisableOutput; * If so, abort output
OQUTPUT {ETemp, EWriteState];
CALL[ETaskRet];

NOP;
* Check if still more time to elapse betore start of tramsmission (High part of random number >=0).
EOMoreTime: ETempl « 177C; * Set up maximum timer value

GOTO [EOLoadTimer, R>=0], ECount « (ECount) - 1L;
* Enable output and shut off the receiver (1in case it was turned on).
COBegin: T « EIResot;

ETemp « EDisablelnput;

OQUTPUT[ETemp ];

ETemp « (EEnableQutput);

OUTPUT [LTemp, EWriteState];
* Set up EPtr and ECount for single word transfers.
EOSetup: T « EOCLOC;

CALL[EBSetup];
* Subroutine returns with: EPtr = OPtr + OCount - 1, ECount = -~OCount
* Check for zero count.

GOTO [EOCountZero, R>=0], LU « ECount; * R<O => count is zero

* Compute how many singles before first quadword, and form loop counter in ETempl.
* Address: x00 => no singles, loop count = -1

* Address:  x01 => 3 singles, loop count = 0

* Address: x10 => 2 singles, loop count = 1

* =

Address: x11 => 1 singles, loop count 2
T « ECount;
T « (EPtr) + (T) + 1; * Form start address in T
ETempl ¢ (ZERO) - (T); * Complement, increment
CALL [EOAlign], ETempl ¢ (LDF[ETempl, 16, 2]) - 1;
EQATign: GOTO [EOQuad, R<0], ETempl « (ETempl) - 1;
GOTO [EONoMorel, R>=0], T « ECount « (ECount) + 1;
PFetchl [EPtw, ETemp];
LU « ETemp; * Abort
GOTO[ERet], OUTPUT [ETemp, EOData];
* Now start quadword output.
* Adjust EPtr and ECount for 4-word transfers,
EQQuad: ECount « (ECount) + (3C);
CALL [EOLoop], EPtr « (EPtr) - (6C); * Set return address for out loop
* Qutput from the Main Memory Output Buffer to the Hardware Output Buffer.

3
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EQLoop: GOTO [EQQuadEmpty, R>=0], T « ECount ¢ (ECount) + (4C);
GOTO [EOAbort, IOATTENT;
RETURN, I0Fetch4 [EPtr, EODatal;

* Normal cxit from Output Loop is here
* 7 - XWCount = number of singles remaining
* T is set up for next location,

EOQuadEmpty: ECount « (LCount) XOR (7C);
CALL[EOSingles], ECount « (ECount) - 1;
EQSingles: GOTO [EONoMore, R<0], ECount « (ECount) - 1;

PFetchl [EPtr, ETemp];
T « (ZERO) + (T) + 1, ETemp; * Abort
GOTO{ ERet], OUTPUT [ETemp, EODatal;

* We're done oulputing words. Set output EOP.

FONoMorel: NOP;
EONoMore: ETemp « ESetOutputEOP;
QUTPUT[ ETemp ,EWriteState]; * Set OutputEOP

CALL[ETaskRet];
* Should be woken up here after hardware's done sending packet or an error

EQEND: INPUT [ETemp, EStatus]; * Read Status
EQENDY:
* T « LTemp;
" ETemp « (ETemp) AND (53000C);
» SKIP [ALU=0T;
® NOP %BREAKPOINT%; * BREAK - Bad Ouput Status
* ETemp « T;
LU « (ETemp) AND (ECOLLMASK); * lLook at collision bit
GOTO [EOCOLL, ALU#O, ETempeEDisablcOutput; * ALU#Q => Collision, try again

* If not collision, form status. Could be good packet or underrun (ODL).
ECount « 0C;
ETemp « RSH{ETemp, 10]; * Shift down status
EYemp « (ETemp) AND (EOSMASK); * Remove uninteresting bits
EYemp « (ETemp) XNOR (ESODON);

EOPost: CALL{ETaskRet], Pstorel [EBase, ECount, EELOC!]; * Store end count
ECount « EDisableQutput, CALL [EPost];
GOTO[ . JZBREAKPOINT%; * Shouldn't get here.
* We arrive here after an IOATTEN is detected in the main loop, indicating an error condition.
* IOATTEN will be true if a collision or underrun has occurred. N
EOAbort: GOTO [EOENDL], INPUT [ETemp, EStatus; * Now read status
*

* Collision cncountered, disable hardware to clear collision, enable and try again.
EOCOLL: OQUTPUT[ETemp, EWriteState];

ETempl « EEnableQutput;

QUIPUT[ETempl, EWriteStatel];

CALL[ETaskRet];

GOTO [EOIDLET;
* Load overflow, post status (NOT [LSLOAD]}, ETemp is 0)
EOLDOV: GOTO [EOPost], ETemp ¢« (ETemp) XNOR (ESLOAD);
* Qutput buffer count is zero. Post (NOT [ESCZR]).
EOCountZero: Efemp ¢« 0C;

GOTO [EOPost], Cfemp ¢ (ETemp) XNOR (ESCZER);

N
*
£l
*®
* Task-independent Subroutines

*  Subroutine [EPost];

* Posts thoe command completion, aud wakes up driver.

* [xpects post code and status in ETemp.

+ ECount has disable code to be sent to State register.

LPost: PFetchl [EBase, ETemp2, EBLOC!]; * Fetch wakeup mask;
PStorel [EBase, ETemp, EPLOC!]; * Store ending status in EPLOC

* Now wakeup driver.

NOP; * wait for write of ECount

OUTPUT [ECount, EWriteState];

LoadPage[0];

I« (ETemp2) or (100000c}, gotop[DoInt]; * Get wakeup mask from ETemp. 100000c means tasking return

* Subroutine [EBSetup].
* Set up EPtr and ECount register.
* On entry T has pointer to EICLOC or EOCLOC.
* Subroutine returns with:
* EPtr = Buffer Pointer + Count - 1
* ECount = - Count
* The appropriate input or output pointer and count locations are used.
* Subroutine knows that EIPLOC = EICLOC + 1, and EOPLOC = EQCLOC + 1.,
EBSETUP: PFetchl [EBase, ECount]; * Fetch count
NOP; So T can be written
T ¢ (ZERO) + (T) + 1; Point to ExPLOC
PFetchl [EBase, EPtr]; Fetch pointer
T « (ECount) - 1;
EPtr « (EPtr) + (T); Ptr « Ptr + count - 1
RETURN, ECount « (ZERO) -~ (T) - 1; * Count « - Count

¥ % o8

=

* Subroutine [EINIT].
* Initialization subroutine.
* Called by both input and output task.
* ETemp contains the enable code to be used to enable the hardware.
EINIT: EBaselli « 0C; * Set up basc pointer to loc 600
EBase ¢« 200C;
EBase ¢« (EBasa) OR (400C);
EPtrHi « 0C; * Set up high part of Buffer pointer
GOTO[ERet], OUTPUT [ETemp, EWriteState]; :

* These instructions used for Tasking after OUTPUT instructions.
ERet: NOP;
ETaskRet: RETURN;
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and[ether];
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insert{d0lang];
NOMTIDASINIT; LANGVERSION;
insert[Glohailefs]; *task and page assiguments

TITLE[FaultHandler];

*tast edit by Johnsson, October 15, 1979 10:44 AM, AR 2369

* adit by Kennedy, October 13, 1979 2:567 PM, Allow 16-bit fault codes
edit by Keunedy, Cctober 3, 1979 9:15 AM, Update MP Codes

edit by Chang, August 22, 1979 5:01 PM, MOBCrash=2128/138D, fix lLogSk
edit by Johnsson, June 27, 1979 8:21 AM, Log MC2 errors if LogSE

edit by Johnsson, June 18, 1979 5:19 PM, new Midas

edit by Chang, May 21, 1979 2:33 PM, nail down StartMemTrap

edit by Johnsgson, May 10, 1979 9:42 AM

® ¥ £ % % %

split off from Initialize by Johnsson, April 4, 1979

*Lrror Codes for Fault Handler
MC{CrashOrffset,1000}; * Offset for upper 8-bits of Fault codes.
MCI RCSCrash,330); * 728d - R or CS parity error
MC[BPCrash,3317; * 720d - Real Breaakpoint
MC{MOBCrash, 3427, * 7384 - Map Out of Bounds
MC[HAPECrash,333]; * 731d -~ H4PE
MCIMOB&HAPLCrash,3347: * 732d - MOB and HAPE
MC[MC2Crash,3357; * 733d - got an MC2 error when unable to handle it by RETURNing
HC{MC22Crash,336]); * 734d - 2 MC2 errors
MC[MC1Crash,3377; * 735d - MC1 fault when emuiator couldn't accept it
MC[LPCrash,340]; * 736d - Fault from the instruction following a LoadPage
MC[StrCrash,341]; ™ 737d - Stack over/underflow
MC[NSLkCrash,36]; * Complement of StkCrash (8 bils)

*Fault handler
*This code starts at location 120, task 17
#“Control gets here from the kernel as soon as the state has been saved.
#*This code determines what to do based on the type of error, and the bits in FFAULT.
*Bits in FFAULT are:
0: MC2 errors RETURN if 1, crash if 0 .
1: Midas is present (1), so "crash"” means bLreakpoint, else put a
code in MP and halt,
15: MC1/StackOvf crrors handlted by notifying PFEntry in emulator (1),
or by crashing (0)

® % % % o=

* breakpoint means notify task 17, location 7514 (Kernel location BPSEND).

OnPage[07;
SetTask[17];

RV[PipeReg,60]; *Pipe Ram Entry goes here
MC{pPipeRey,3607;
HC| pP ipeReg2,362];
RV[PipeReg4,64];
RV[PipeRegs,0657;

SET[114Disp,2407;
SET[Mc2ErDisp,260];

FaultStart: Tu « (RXPPB) and (3000c), at[120]; *test R & CS parity
goto[RCSErr, ALUZ0F, lu « (RXPPB) and (400c); *test memory error
goto[MC12Ere, ALU#0T], Tu « (RXPPB) and (4000c); *test stack ovf
goto[ TryBP, ALU=07;
StkLr: FFAULT, dblgoto[MCiNotifyEmulator, Crash,RODD], T « StkCrash; *can emulator take fault?
RCSErr: T « RCSCrash, goto[Crash]; .
TryBP: T ¢ BPCrash, goto[Crash]};

*Gel here with error code in T. If Midas is present, breakpoint. Otherwise, put

*the code into the maintenance pancl and halt.

Crash: 1u « 1dF{FFAULT,1,1];
goto[Midas ,ALU#0],PipeRegd « (1sh[PipeRegb,10]) or (T): *save error code in right half of PipeRegbh
RTMP ¢ CrashOffset;
T « (RTMP) + (T), call[PNIP]; *add offset to fault code and then display it

gotof.1;

Midas: Ju « Tdf[RXPPB,4,4]; * test parity register
RTHMP « 177400c, skip[alu#07]; *Hotify Midas at /610b or 7512b
RIMP « (RTMP) OR (110C), goto[MidasNotify]; *Go overlay 'Break’
RTMP « (RTMP) OR (112C); *Go overlay 'Midasfault’
MidasNotify:
APC&APCTASK « RTMP;

RETURN;

MC12Err;
Stkp « RXSTK; * not stack error, restore pointer
ReadPipe[PipeReg]: *get A pipe

Dispatch[PipeReg,4,2]; *dispatch on H4pe, MapBnd
Dispatch[PipeReg,0,2], Disp[NoH4BndEr]}; *dispatch on MC2ErA', MC2€£rB*

NoH4BndEr: Disp[MC2ErAB], Tu « (PipeReg) and (20000c), AT[H4disp,0]; *test MCLErA' bit
BndEr: T « MOBCrash, goto[Crash], AT[H4disp,1]; *MOB error only

H4Er: T « HAPECrash, goto[Crash], AT[Hadisp,2]; *H4PE only

H4BndEr: T « MOB&H4PECrash, goto[Crash], AT[H4Disp,3]; *H4APE & MOB

MC2ErAB: T « MC22Crash, goto[Crash], AT[MC2ErDisp,0]; *Have both MC2 A & B error - crash
MC2ErA: T « Thmask{MemSyndrome], goto[MC2Er], AT[MC2ErDisp,1}; “MC2A crror
MC2ErB: ReadPipe[PipeReg}, ResetMemErrs, AT[MC2ErDisp,2]; *MC2B error - read pipe entry
T « 1sh[MemSyndrome, 10}, goto{MC2Er];
NoMCZEr: Goto[MC1Er,ALU=0], ResetMemErrs, AT[MC2ErDisp,3]: *Branch if MCL1ErA' = 0
ReadPipe[PipeReg], ResetMemErrs; *MCIB error - read pipe entry
MC1Er: FFAULT, dblgoto[MCiNotifyEmulator,Crash,RODD], T « MC1Crash; *can emulator take fault?
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* As an interim approximation to error logging, MC2 errors occuring
* on a page with LogSE set will store the pipe data + symdrome abk
* VM 710 and resume.
MC2Er: PipeReg ¢ (rhmask[PipeReg]) or (T);
* ResctMemErrs, T « PipeReyb; *single crror problem
ResetMembErrs, FFault, goto[MC2ErRet, r<07;
LU « LDF[PipeReys,10,1]; * getting the flag bit
* RTMP « 377¢, gotu[MC2log, NoH2Bit87]; * test (inverted) LogSE
RTMP « 377c, goto[MC2log, alu=0]; * test (inverted) LogSE
T « MC2Crash, goto[Crash];
HC2ErRet:
return;

* RTMP « 377c will bn used as odd base register, Since there is
* no overflow and RTMP[0:77=0 all will work correstly.

MC2Log: T ¢ 31lc; * 3114377 = 710
PStore4[RTMP, PipeReg];
T « 316¢; * 315%377 = 714

PStore2fRTMP, PipcReg4], goto[T17Restorel];

*Notify emulator at EmNotifyA if emulator was the interrupted task, else at EmNotifyB
MC1NotifyEmulator:

Tu « TdP[RXCTask,0,47;

RTMP « 202c¢, goto[MCINEx,ALU#OT;

RTMP « 200¢; *emulator task interrupted - notify EmNotifyA

MNBR « RXCTask; *save the emulator's PC for further consideration
MCINEX: APC&APCTask « RTHP;

SALUF ¢ T, return; *save the crash code in saluf, so that the emulator can use it

Ti7Restore: RXCTask « (RXCTask) xnor (170000c¢), AT[204]; *complcment CIA
T « 1df[RXCTask,4,4]; *page bits
Tu « (VdF[RXPPB,D,4]) xor (T); *compare with saved page register
goto[ LoadPageError,ALU#O], T ¢« 1sh[RXALU,47; *result register
APC&APCTask « RXCTask;
RETURN,RESTORE, A « RXAPC, Tu « T; *back Lo Faulted task

LoadPagefrror: T ¢ LPCrash, goto[Crash];

SetTask[0]};
NotifyBack: RTEMP « (RTEMP) or (170000C);
APCRAPCTask ¢ RTEMP, goto[PFExit];
PFExit: rcturn;

EmNotifyA: usectask, xBuf « T, AT{2007; *save the emulator's T in xBuf
T « APC&APCTask, call[PFExit]; *save emulator's TPC in T, and task switch
* PF handling starts here if the emulator was interrupted.
* Note that if the emulator was NOT interrupted, then the
* fault cannot have come from buffer rcfill. Since control
* entered here, the emulator's PC (complemeiited) is in MNDR.
PFERtryA:

xBufl « T, loadpage[FaultPagel];
gotop[PFEntryAx];

EmNotifyB:
usectask, xBuf « T, AT[202];
T « APC&APCTask;
RTEMP « 204c, call[MotifyBack]; *Prepare to notify back to task 17, location T17Restore

* P handling starts here if non-emulator was interrupted.
PFEntryB: xBufl « T, loadpage[FfaultPagel]; :
gotop[PFEntryBx];

OnPage[FaultPagell;

PFEntryAx:
T « NStkCrash, Call[CheckStackTrap];
Tu « Wdf[xBuf2,4,4], goto[CheckBufferRefil1];

PFEnt ryBx:
T « NStkCrash, Call[CheckStackTrap];
goto[CMSt1], Dispatch[MemStat,16,3]; *cannot be buffer refill trap

CheckStackTrap: Tu « (SALUF) xor (T);
T « MNBR, goto[StackErrorz, ALU=07; *set up to test page bits of emulator's PC
xBuf2 « (ZERO) xnor (T); *complement value
xBuf2 « (xBuf2) and not (170000¢), return;
*We have a stack error. Cause the trap immediately. Set Stkp back to beginning of last
*instruction. Let the PC fall where it may.

StackErrorz:
lu ¢ (GetRSpec[103])-(1shift[11,107c); ™*test SStkp for 9 or more
T « SStkp, skip[nocarry];
RTEMP ¢ 10c, goto[.+2];
RTEMP « T;
Stkp « RTEMP;
loadpage[7];
T « sStackError, gotop[kfcr];

*At this point, xBuf contains the emulator's T at the time of the fault,
*xBufl contains the emulator's TPC, and xBufZ contains the PC of the
*aborted instruction. The major problem with faults is to determine the
*PC to store in the frame, and whether to continue the instruction, or
*cause the trap immediately. The cases ave:

*1) The fault was caused by a NextInst (PC is on page 0, TPC points to
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*a NextInst). We set IBUF to -1, PCF to 0, and send control back to
*the NextInst. 1his will cause the faulted instruction to be completed,
*and control will go to opcode 377, which will cause the trap with

*PC = 2*PCB + PCX -1.

%2) The fault was due to a NextData in the first microinstruction of
*a bytecode (TPC = Olxxxxxxxx01). The trap is started immediately, with
*PC = 2*PCB - 1 (The NexiData was trying to get an cperand from location
*0 of the buffer, so the opcode is at location 7 of the previous buffer,
*but PCB was fincremented by 8 bytes before the fault was discovered}.

*3) The Fault was detected on page 6 and was due to a Pfetch4, This is
*a jump instruction buffer refill. We proceced as in case 1 without
*setting PCF.

*4) The fault was due to an Xfer buffer refill (MemStat[13:10] =
*Xferfixup). This is handled just like a Jump.

*5) The fault occured during the early phases of Xfer. We want to bark
*out and redo the instruction, but CODE may have changed and we need it
*to compute the PC to save. Call Leadgc to reload trom the current LOCAL.

*If none of these situations hold, the PC is (PCB*2) *+ g, where q = if
*(PCF>=pCX) then PCX-1 else PCX-9 (if PCFCKPCX, then the buffer was
*refilled between the NextInst and the fault, and PCB has been advanced
*by 8 bytes). In the normal cdse, the trap is started using this PC, and
*it is not necessary to unwind the instruction. If any special unwinding
*is necessary,it is indicated by a valuec in MemStat[13:15]

CheckBufferRefill:

T « 6¢, yoto[CameFromPage0,ALU=0]; *test for emulator page 0 fault

Tu e (1df{xBuf2,4,4]) xor (T);

T « (GETRSPEC[1037) xor (377¢), goto[CheckMemStat ,ALLU#OT; *get ready to save stackpointer
*Ye came from page 6. If the operation was PFetch4, this is a jump huffer refill

IBuf3 « pPipeReg2; *IBuf3 is a guarantecd frce temporary

Stkp « IBuf3, IBuf3 « T, task; *now pointing at the operation

T « 1lc; *not 6 (PFetch4)

Tu « (1df[Stack,14,4]) xor (T);

Stkp « IBuf3, dblgoto[CMSt2,ContinuelnterruptedBytecode, ALU#OTY;
*We have a PFetch4 from Page 6, i.c. JumpCity. We continuc the jump after filling TBuf with -1's,
+*and eventually get to opcode 377.

CameFromPage0:
xBuft « tcy[xButl,67]; *set up to test for TPC = Olxxxxxxxx01.
Ta « xBuf2; * test for aborted pc = 0
T « 101c, goto[FPCOy, alu = 0]; * high 2 and low 2 bits or addr, task 0 in middie
Tu « (rhmask[xBuf1]) xor (T);
goto[CBR1, ALU#0], T « rcy[xBufl,67; * put TPC back
PCB « (PCB) -(4c); *IPC = 0lxxxxxxxx01, fault was from first instruction of bytecode
PCF « All0nes; * PCF « 7
[« (GotRSpec[103]) xor (377¢), goto[SMTrpxT]; * use current Stkp

CBR1: xBuf2 « T; * xBuf2 now contains TPC instead of aborted PC
T ¢ 0c; *Does TPC point to a NextInst?
APC&APCTask « xBuf2;
fleadCs;
CSDATA, goto[CMStO,Rodd];
PCF « RZERO; *PCF « 0
ContinuelnterruptedBytecode: T « xBuf; *xBuf2 points to place to resume the hytecode
cIB1: IBuf « (Zero)-1, task; *force bytccode 377
IBufl « (Zero)-1;
IBuf2 « (Zero)-1;
IBuf3 « (Zero)-1;
APCRAPCTask « xBuf2, goto[PFExitl]; *Return to the NextInst

SET[FixDisp, ADD[LSHIFT[FaultPagel, 107, 100]7]:

CMSt2: Dispatch[MemStat,15,37, gotofCMSt1];
CMSt0: Dispatch[MemStat,15,3], goto[CMSt1];
CheckMemStat : Dispatch[MemStat, 15,37;
CMSt1: Disp[FixPCOnly];

FixXfer: T « xBuf, goto[CIB1],AT[FixDisp,11;

FixEarlyXfer: LoadPage[ xfPagel],AT[FixDisp,4];
PFetch1[LOCAL, xfTemp,0], callp[Loadgc];
FPCOy: T « (PCXReg) - 1, goto[FPCOx];

FixBLTL: T « SStkp,AT[FixDisp,2]; * prepare for fixup retative to saved stkp
RTEMP « (T), task;
RTEMP « (RTEMP) - (4¢);
Stkp « RTEMP;

T « xBuf,Cal1[BumpGlorp]; * gource + T
Stack&+1;

Stack « (Stack)+1; * count + 1
Stack&+1, Call[BumpGlorp]; * dest + T

T « (PCXReg) - 1, goto[FPCOx]; ~* one byte inst cannot have refilled buffer

BumpGlorp: Stack « (Stack)+(T);
Stack&+1,skip[MoCarry];
Stack ¢ (Stack)+1,return;
PFExitl:
return;
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FixBlt: T « (SStkp) - 1, AT[FixDisp,3]; * prepare fur fixup relatlve to saved stkp
RTEMP « pPipeReg?2, task;
Stkp « RTEMP, RTEMP « T; *Stack points at operation, RTEMP points to count word
* Operation (complemented) is low order four bits of Stack
“ We know the op was either Pfetchl (type = 4) or Pstorel (type = 10b)
T « 1dt{Stack,15,17; * we test Stack{13]: 0=> fetch, 1=> store
Stkp « RTEWP, 1u ¢ T: * paint to count, test result to alu
Stack « (Stack) -+ 1, skipfalu # 0]; * count + 1; now test fetch/3store

T ¢ (PCXReg) - 1, goto[FPCOX]; * fetch; done with fixup
Stack&-1, callfDecGlorp]; * source - 1
Stack&+2, callfbecGlorp]; * dest - 1
T « (PCXReg) - 1, goto[FPCOx];
DecGlorp: Stack ¢« (Stack) - 1, return;
FixPCOnly: T « (PCXRey) - 1,AT[FixDisp,0]; *normal PC fixup

FPCOx: RTEMP « T, skip[alud>=0];
PCB « (PCB) - (4c); * PCX was 0, inst started in previous quadword
Tu « {(PCFReg) - (T); *test for PCX large, PCF small
PCF « RTEMP, skip[alu>=0]; *PCF is always PCX-1, only PCB is 1in doubt
PCB « (PCB) - (4c¢);

*“Here PCB,PCF is correct pc to save for trap. It will be done through KFCB.

StartMemTrap: T « SStkp, at[StartMemTraploc]

SMTrpx: RTEMP « pPipeReg, task; *Point stkp lo pipe registers
Stkp « RTEMP, RTEMP « T;
MemStat « Normal;
T « (Stack&t1) and (177¢); *Tow 7 bits of VPage
F e (IshfStack&+1,71) or (T): “high 7 bits of VPage
«fOTPReq « (zero) or not (T);
xfQTPReg ¢ (xfOTPReg) and not (140000c¢);
stack&t3, task; *point to flags
T « 1df{Stack, 12, 1]; *Test Dirty': 0=> page fault.
Stkp « RTEMP, lu « T *Rastore stkp
skip[ALU=0], LoadPage[7]
T « sWriteProtect, gotop[kfcr];
T « sPageFault, gotop[kfcr];

END;



GlobalDefs.mc 3-Nov-79 19:16:53

IITLE[GlobalDefs];

Last Modified by Chang on October 10, 1979 7:29 PM, revised RDC & XW-codes
Modified by Chang on September 17. 1979 5:36 PM, dew RDC-codes

Modificd by Chang on September 7, 1979 4:27 PM, clean page 2

Modificd by Chang on August 23, 1979 2:42 PM, move Timer's regs & CSB
Modified by Chang on August 13, 1979 3:03 PM, RDC Integration

HModified by Chang on August 2, 1979 2:09 PM, Change XW-Tasks numbers
Modified by Chang on July 6, 1979 6:07 PM, Two XWires

*Modified by Johnsson on June 15, 1979 3:18 PM, add Kernel registers (new Midas)
“Modified by Chang on May 27, 1979 4:41 PM, for Overlay booting (midas)
*Modified by Johnsson on May 14, 1979 8:63 AM

“Modified by Chang on May 10, 1979 8:27 AM

*Modilied by Sandman on May 8, 1979 11:58 AM

*Modified by Johnsson on May 7, 1979 3:06 PM

& % % R 5 ® &

IDFe[MidasBoot, , Set{MidasBoot,0]];
IDFO[XWire, , Set{XWirc,0]];

*Task Numbers
Scr{EOtask,12); *Ethernet Ouiput -- DO mode

Set{EItask,13]; *Ethernct Input ~- DO mode

Sct{EQtask2,6]; *Ethernet Output -- DO mode (second board only)
Set[ETtask2,7]; *Ethernet Input -- DO mode (second board only)
Set{Dtask,10]; *IRDC

* MC[RdcTask, 117]; *SA4000, implies a set[RdcTask!, 11]

Sel] RdcTask, 117;

Set[uiUTFPTASK, 14]; *IUTFP

Set[TTask,167;

Set{RFTask,47; *RS232 frame task

Set{RBfask,5]; *RS232 bit task

U Rk i Rk kR K ok ok R K R R R K CgB I\ss]gnments

Set[ X0StartCSB, 177640]; * Output CSB (board 1)
Set[XIStartCSB, 177660]; Input CSB (board 1)
Set[ X0StartCSB2, 1775407; Output €SB (board 2)
Set| XTStartCSB2, 1775G60]; tnput CSB (hoard 2)
SET[ RS232CSBLoc,177500]; €SB location

Set[ RDCCSBValue, 177620]; * RDC CSB

B K Rk R R R KRR R Rk R kKRR AR E kAR AR

% = & &

*Page Assignments

Set[ InitPage,16];
SetfInitPagel,2];

Set[ InitPage2,1};
Set[loadCSPage,1];
Sel| TimerPage,0];

Set{ TimerinitPagel,2];
Set[ TimerinitPage2,2];

*NOTE - all initialization is crammed onto the same page.
SetiDiskInitPage,2]; *Throwaway init code for disk
Sut[DisklniLLoL,Add[Lshift[DisklniLPage,10],263]J; *Disk initialization
Set[DisplayInitPage,2|; *Throwaway init code for IUTFP
Jct[D1spIny[n1lloc Add[Lshift[DisplaylnitPage,10],207]]; *Display initiatization
Set[RdcTnitPage,2]; *Throwaway init code for SA4000
Set[RdcinitBase,Add[Lshift[RdcInitPage,10],340]); “SA4000
Set[Rdcinitloc,Add[Lshift[RdcInitPage,10],340]]; *SA4000 Initiatization
Set[EtherInitPage,2];
Set[Etherininitloc,Add[Lshift[EtherInitPage, 10],2107}; *Fthernet initialization
SetfCtherOutInitloc,Add[Lshift[EtherInitPage,10],212]3; *Ethernet initialization
* -=> (2nd board only)
Set[EtherinitPage2,2]
Set[EtherInInitloc?,Add[Lshift[EtherinitPage,10],214]]; *2nd Ethernet initialization
Set[EtherOutInitloc2 ,Add{Lshift[EtherInitPage,10],216]]; *2nd Ethernet initialization
Sel[EEPage,3]; *Elhernct microcode
Sct[£OPage,3];
Set[EIPage,3]:
Set|KeyPage,17]; *Keyboard transtation table
Set[KeyTable,add[ 1shift[keypage,10],1407];
MC[KeyTabletl, and®[keytable,74007];
MC[KeyTableL, and@[keytable,377]]:

Set[opPage0,4]; *These cannot move easily, since the hardware forces the first instruction
Set[opPagel,5]; *of each bytecode to start at 2001 + (4 * opcode)

Set[opPage2,6];

Set[opPage3,7];

Set[MuiDivPage,4];

Set[LRJIPage,0];

Set[C1rDvPage,4];

Set[FaultPagel,14];

Set[DRPAGE,10]; *Disk microcde
Set[DRPAGEZ2,11]; *More disk microcods
set{hbpt, 11]; *bith1t page 1
Set[ u1UTFPPagc 127; *Displiay microcode
Set[nePage,1];

Set[ RdcPage, 13]; * SA4000 main task
%
umkmakrnnkash pageo-assignment for RDC

Set[ RdcPagel, 13]; *SA4000, main task

Set[RdcPage2, 13}]; *SA4000, used to be page "RdcOverflow"
Set[RdcPage3d, 17]; *SA4000, used to be page "RdcOverflow"
Set[RdcPaged, 17]; *SA4000, used to be page "RdcOverflow"
Set[ RdcPages, 17]; *SA4000, used to be page "RdcOverflow”
LA E R R R R L E R ES T EEE RS S ) -
%
set[bbp2, 147 *bitblt page 2
Set[xfPagel,15];

SET[prPage, 16];

Set[DBootDoneloc,Add[1shift{InitPagel,10],375]7;

Page

1
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Set[KrCRLoc,Add[1shift[oppaged,10],763]
Set[P7Tailloc,Addf tshiftfoppaged, 10],2717;
Set[LoadGCLoc,Add[ Tshift] xtPagel, 107,300]7;
Set[neNoskiploc, Add{ 1shift{ucPage,107,2737];
Set[ InitEndLoc,Add{Ishitt[TimerPage, 107,201}
Set{EEStartLoc ,Add[ 1shift[EEPage, 107,10577];
Set[StartMemTrapLoc,Add[Tshift[FaultPagcel,10],16]7;
Set[PNIPBase,Add[ 1shift[TimerPage, 107}, 1567];

i

* Pilot high resolution clock
SetTask[TTask];
RV[ClocklLo, 50];
RV[ClockHi, 51];

* The following 5 definitions MUST MATCH THOSE IN RS232C MICROCODE!!!
* Also, code depends on RIHotify value being zero!

MC[RINotify,07; * Input bit notify least sig. byte address
MC[RONotify,1]: * Output bit notify least sig. bytc address
MC[RPMotify,2]; * Poller notify least sig. byte address

RV[EQNotify, 407; * Register containing notity value for Ethernet
RV[EQNotify2z, 44];* Register containing notify value for 2nd Ethernet
RV[RFNotify,46]; * Register containing frame notlify values
RV[RXNotify,47]; * Register containing bit notify values

* End of RS232 definitions
RV[RSImage,42]; *Image of RS232 hardware register

* Kerne'l registers

SetTask[17};

RV RXALY,767; *ALU resutt and SALUF
RVLRXAPC,75]: *APCTask&APC

RV RXCTASK,747; *CTASK.NCIA

RV RXPPB,737: *Page,Parity,BootRecason
RVERXSTK,72]: *Stackpointer
RVERTMP,71]; *Lemporary

RV[FFault, 667; *Flags tell what to do with fault
MC[FFaultAdd, 366]; ™Address of FFault
SetTask[0];

*Register definitions for Nova and Mesa cmulator

*The Mesa Stack. These locations cannot move, since the hardware does overflow checking
*these registers.

RV[Stack0, 17;

RV[Stacki, 2};

RV[Stackz, 3];
RV[Stack3, 4];
RV[Stack4, 5];
RV[Stacks, 6];
RV[Stacks, 7];
RV[Stack7, 107;
* Registers used to hold constants
RV[R400,15]; *constant 400
RV[A110nes,16]; *-1

RV{RZero,17]}; *0

*Nova central registers

RV[ACO0,207; *Quadword block for ACO-3
MC{pACO0,207; *R address of ACO
RV[ACL,21];

RV[AC2,227;

RVEAC3,237;

RV[CARRY,247; *Nova carry bit in bit 15d
RVINWW,257;

MC[pNWW,267; *pointer to NWW

*Base registers
RV[Nova,26]; *Base of Nova address space
RV[Novah,27];

RV[PCB,30]; *PC base register pair
RV[PCBR,31]:

RV[PC, 307;
RVLPChi, 317;

RV[DMA,327]; *temporary base register used by CONVERT
RV[DMAN,331;

RV[SMA,34]; *temporary base register used by CONVERT
RV[SMAN,357;

RV[MDS, 367;
RV[MDShi, 377;

RV[GLOBAL, 54]; * must be quad aligned
RV[GLOBALh, 557;
RVExTMY, 56]; * must be GLOBAL + 2

RV[xfMX, 57];

RV[L.Pdest, 66]; * Long BLT
RV[LPdesthi, 67];

RV[CODE, 607;
RV[CODER, 61];

RV[LOCAL, 647;
RV[LOCALRi, 657;

on
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RVILP,667; *long pointer base pair
RV[LPNi,67];

RV[PBase, 267]; * PSB base register

RV[PBasehi, 277;

RV[Quecuel,44]; * Queue base register for process machinery
RV[Queuelhi, 45];

h[Queue2, 467]; * Queue base register for process machinory;
RV[Queue2hi, 47];

“Buffers

RV[ IBUF,407;. *4 word instruction buffer (ItM 40-43)
RV IBuF1, 11T;

RV{IBuf2, 42];

RV IBUF3, 437;

RV xBuf,44}; *Quadword temporary buffer (RM 44 - 47)
MC[pxBuf,447; *pointer to xBuf

RV[xBuf1, 457:

RV xBuf2, 467;

RV[ xBuf3, 477;

*Timg registers for procoss timoout;
Rv{CurrentTime, 627;
RV[ lickCount, 63];

“Other

RV{xfFsi, 327

RV xfR1ink, 337;

RV| Rt ink, 337:

RV[xfGfiWord, 347; *holds word 0 of global frame
RV{xfRsav, 35];

RV[EFfAd,507; *Nova Effective address
Rv{MemStat, 50];

RV[ RCNT,517; *used by MUL and DIV

RV[ xtFrame, 517;

RV[RTEMP,52];

RV[RTEMP1,563]; *used by Interrupt Test
RV[Result,b37]: *temporary

RV{intRTN,547; *used by Interrupt test
RV[INTX,5567; *used by Interrupt test

RV xnXtl,5667; *temporary used by CONVERT
RV[WW,567;

RV[ACTIVE,573; *must be WWri
RV[xnDest,57}; *temporary used by CONVERT
RV[XBT,577; *register used as temporary when initializing bB
RV[xfBrkByte, 747;

*Process registers
RV[Process, 73];

RVI'MQ, 667;
RV[PRFlags, 717;
RV[Prev, 70];

RV{QTemp, 127;
RV[QTemphi, 137;
RV[PRTime, 727;
RV[RTemp2, 67}1;
RV[ ITemp, -127;
RV[ITemptl, 137;
RV[ IntType, 14];
RV[IntlLevel, 57]:
RV[ EMLink, 10];

RV[xfTemp, 72];

RV[xtTempl, 73];

RV[xfTemp2, 66];
RV[xfCount, 67];
RV[ xfATPreg, 71];
RV[xfXTPrcg, 70];
RV{xfOTPreg, 11];

as an index into xBuf

RV[EHostRey,75]; *Ethernet host register (accessed by Ethernct code during S10)

MC[pEHostRegx, 747; *pointer used during Ethernet initialization (points to 74 because

*INPUT to the stack does a push
RV[ xfWDC, 767;
RV[xfXTSreg, 77];

“bitbit registers

rv[bbDEST, 447;*Quad-word buffer coincident with xBuf
rv[bbLRTEMs1x, 447

rv[bbRTEMsty, 45];*paired with bHORTEMsIx
rv[bbRTEMdIX, 467;

rv[bbRTEMdtY, 477];*paired with bbRTEMd1x
rv[bbSOURCE, 70];*Quad-word bhuffer
rv[bbSrcQAddrlo, 32];*map base reg
rv[bbSrcQAddrHi, 33];*paired with bbSrcQAddrLo
rv[bbDestQAddrLo, 661; *map base reg
rv[bbDestQAddrHi, 573;*paired with bbDestQAddrLo
rv[bbSBCA, 4];

rv[bbGRY, 41

rv[bbSBMR, 6§];*paired with bbSBCA
rv[[bbDBCA, 67;

rv[bbGrayCnt,

6];
cv[bbDBMR, 7];*paired with bbDBCA

Page
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rv[bbMinusItemWidth, 567;
rv[bbItemWidth, 638 ]

rv[bbItemsRemainingMinus2,67
rv[bbItemsRemainingMinusl, 67];

paired with bbItemWidth

rv[bbItemsRemaining, 677;

*registers which need not be paired
rvibbSrcStartitlo, 12];

rv[bbSrcStartBitli, 13}

rv[bbDestStartBitLo, 14%;

rv[bbDestStartBitHi, 20%; *coincident with ACO
rvlbbMinusShNonOverlap, 24];

rv{bbSDHonOvarlap, 247); *coincident with CARRY
rv[bbMinusBitsRemaining, 5651]
rv[bbMinusNumBitsTran, 531

rv[bbFunction, 11];

RV[ XCNT,527;
RV[Devindex,62];

*Constants
MC[IntPendingBit, 107;

MC[xFAV, 10007;
MC[xFSDOFFset, 1007;
MC[XFGFT, 14007;

MC{Normal, 0]; * Things in MemStat
MC[FreeFrame, 10};

MCf{EarlyXfer, 47;

MC{BItFixup, 37;

MC[BI1tLFixup, 27;

MC{XferFixup, 1]

*Frame formats

MC[xIPcOFfset, 1]; * in
NC[xfRetLinkOFFset, 27; * in
MC[LocalZeroOffset, 4]; * in
MC[xfGFi0Tfset, 0]; * in
MC[GlobalZeroOffset, 3]; * in G

o~

*StateVector format
MCIStkPOffsaet, 107;
UC[DestOffset, 117;
MC[SourceOffset, 127;

*SD indicies
MC[sStackError, 2];

MC| sWakecupErvor, 3];
MC[sXferTrap, 4];
MC[sUnimplenented,5};
MC{sAllocListEmpty, 6];
MC[sControlFault, 7];
MC[sCsegSwappedQut, 10];
MC[sPageFault, 117;
MC[sWriteProtect, 12];
MC[ sUnbound, 137;
MC[sZeroDivisor, 141];
MC[sDivideCheck, 15};
MC[sHardwareError, 16};
MC[sProcessTrap, 17];
MC[sBoundsFault, 20];
MC[sPointerFauit, 21];

MC[FirstProcess, 75];
MC[LastProcess, 767;
MC[FirstStateVoctor, 77]

MC[CurrentPSB, 21];
MC[ReadyQ, 22];
MC[CurrentState, 237];
MC[ReadyQhi, 1];

MC[IntStopPC,26]; *Nova entry point constants
MC[StopStopPC,26];

MC[MEStopPC,27];

MC[MXDStopPC,30];

MC[MREStopPC,31];

MC[MXWStopPC,32];

MC[NOTIFYStopPC,33];

MC[BCASTStopPC,34];

MC[ REQUEUEStopPC,35];

* RS232 SIO address constants
Set[RS2325I0Loc, add[LShift[EEPage,10], 370]];

%

waxwxenrks move the followings to DOLang.me
*If mode not defined, make it Pilot
IDFR[AltoMods, ,SET{AltoMode, 0]1;

*This statement defines comments *# is Alto and *= is Pilot
IFEQ[AltoMode, 0,COMCHARG[#], COMCHARG[=T]];

*Print Message telling Mode

IFE@[ATtoMode.O‘ER@[Pi1ot.3.0.Microcode],ER@[ATto/Mesa:ﬁ.O‘Dﬂ,Microcode]];

*Macros

Pags
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MA[CPCODE, AT[2001,LSHIFT{#1,211];
*Cycler-masker functions

ME[FIXVA, BS@[3] Fze[341] #17;

Me[ Forml, LDF[#1,17,1]];

MO[Form2, BS@[3] Fze[3s2] #17;
¥@[Forn3d, LDF[A1,16,21];

Mo[ Forma, BSG[3T FZe[3437 #1Y;
Ma[FormMinusa, BS®[3] rzefasl] /]:
%

End;



Initialize.mc

BUILTIN[insert,24];
insert[d0lang];
NOMIDASINIT;
LANGVERSION;
MULTDIB;

insert[GlobalDefs]; *task and page as
TITLE[Initialization];
*last edit by Chang, October 11, 1979

edit by Chang, September 17, 1979
edit by Chang, Scptember 12, 1979

% % R & ¥ E B

3-Nov-79 19:15:83

signments

10:03 AM,

revised RDC & XW-codes
edit by Johnsson, October 9, 1979 4:06 PM, AR 1329 - PNIP
edit by Kennedy, Octobaer 3, 1979 9:22 AM, Update MP Codes

7:00 PM New RDC-codes

2:13 PM RDC

in ALTO-moda

adit by Chang, August 22, 1979 1:29 PM move Timer's regs
edit by Chang, August 17, 1979 8:42 AM RDC Integration

edit by Chang, August 2, 1979 3:53 PM Add 2nd EtherBoard

* edit by Johunsson, June 13, 1979 4:53 PM now FFault register

*edit by Chang, June 3, 1979 4:11 PM Overtay booting
PM, PNIP Fix
, add new Ethernet ID

*edit by Johnsson, May 15, 1979 3:27
*edit by Chang, May 10, 1979 8:31 AM
*edit by Sandman, April 6, 1979 3:50

PM

*Modified March 6, 1979 by CPT., Added fault handling

IMRESERVE[0,0,100];

* IFEQ[InitPage,1, TMRESERVE[0,100,17], TMRESERVE[L,0,1007];

IMRESERVE[1,0,100];
IMRESERVE[2,0,100];
IMRESERVE[17,377,1];

*Registers for IMAP
RV{xmad0,227]; *base register
RV xmad1,23%;

RV[ rbuf0,24};

RV xmbuf1,257;

RV[rbuf1,257;

rv[xmbuf?2,267];

RV[ rbuf2,267;

RV{ xmbuf3,27];

RV rbuf3,27]; .

RV{wbuf0,30]; *quadword buffer for PS
RV{wbuf1,31];

RV[wbuf2,32];

RV[wbuf3,337;

RV[r1ink0,347}; *subroutine return Tin
RV[MapEntry,35]; *current map locatie
RV{ZPage,357; *page being clearcd

RV[ RealPage,36]; *current real storag
RV[ZWord,36];

tore4

k
n

e page

RV[ xmbuf0,24]; *quadword buffer for XMap and PFetch4

RV[PageCount,37]; *count of available real pages in system

RV[CompFlag,40];

*Registers for other sections of init
RV[xCNT,20]; *used everywhere
RV[DevIndex,21]; *used in DeviceInit
MC[pDX,217]; *pointer to DevIndex
RV{contemp,22]; *used in Devicelnit
RV[assigned,23]: *used in Devicelnit
RV[initpc,24]; *used in Devicelnit
RV[initr0,40]; *used in DiskBoot
RV[initrl,41]; *used in DiskBoot
RV[initr2,42]; *used in DiskBoot
RV{initr3,43]: *used in DiskBoot
RV[ErrorCnt,447]; *uscd in DiskBoot
RVEErrorCountx,45}; *used in DiskBoot

* MC[tmr38conreg,3247; *RM 324 holds 38usec timer restart constant
MCftmr38conreg,364]; *RM 354 holds 38uscc timer restart constant

*Maintenance Panel Normal Operation C
MC[StartMapInit,12747; *700d
MC{StartDeviceInit,13067]; *710d
MC[StartDiskBoot,1320]; *720d
MC[SystemRunning,1476]; *830d

*Maintenance Panel Failure Codes:
MC[NotEnoughMemory,1275]; *701d
MC{BadMap,1276]; *702d
MC[NoDiskStatus,1321}; *721d
MC[BadBoot,1322]; *722d

SETTASK[0];

MC{NextDiskAddr,237];
RV[BootDiskAddr,377;
SET[InitBase,1shift[InitPage,10]]);
SET[HardStart, ADD[InitBase,1]];
SET[SoftStart, ADD[InitBase,2]];
MC[InitLoc,InitBase];

SET{Qloc,ADD[InitBase,5]1];
MCTOxL, AND@[Qloc,377]];
MC{QxH,0R@[150000,ANDR[QT0c, 7400]1];

SET[Qretloc,Add[InitBase,7]];

jalization

odes:

RV[BootType,0]; * even => hard boot, odd => sott boot

Page
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MC[QRetL,AND@[Qrettoc,377]];
MCLQreth, AND@[ Qretloc, 7400]7;

ONPAGE[ InitPage];
*Machine initialization begins here
GO
apc&apctaskexChT, goto[initRETT;

SoftBoot:

BootType ¢ lc, goto[RegInitl], at[SoftStart]; * This is a soft boot;

Qtask: xCNT « QxL, AT[InitBase’]; *Quiesce tasks 18b - 1
XCNT « (xCNT) or (OxH);
PevIndex ¢ pDX;
stkp ¢ DevIndex;
Devindex « QRetl;

i DevIndex ¢ (Devindex) or (QRetH);
Qloop: APCEAPCTASK ¢ xCNT;
initRET: return; *goes to Qx

0x: .
APC&APCTASK « stack,call[initRET], AT[Qloc]; *Motify comes here. Leave task's TPC pointing at Qxy.

Qxy: goto[ initRET]; *must spend two instructions in the task

Qret: Tu « 1dF{xCNT,0,37, AT[QretLoc]}: *xCNT points to this location
(10000C), dblgotofZapDevices,Qloop,ALU=07;

XCNT © (XCNT) -

ZapDevices:
BooltType « O0c; * This is a hard boot
T « 177400C;
xCNT « 0Oc;

ZapDloop: OUTPUT[ xCNT; *send a 0 to all registers of all devices, hopefully quiescing them

T « (zero) + (T) + 1;
dbigoto[ZapDloop,DoMap,ALUKO];

*The foltowing section tests the map as a memory, then detcrm%nes Lhe

*amount of real storage jn the system and sets up the first
*N map cntries to point to this storage (remaining map entries
*are initialized to VACANT), then clears storage.
DoMap: loadpage[0];
T « StartMapInit, CaliP{PNIP];

IMAP : CompFlag ¢ (zero)-1,goto[ imCompx];

imAtoop:
T « (CompFlag) xor (T);
xmbufQ « T, call[imWriteMap];
T « MapEntry;
T « (CompFlag) xor (1), call[imReadMapl;
MapEntry ¢ T « (MapEntry) + 1;
goto[ imAtoop,nocarry];:
MapEatry « 140000C;
imRToop:
T « MapEntry;
T « (CompFlag) xor (T), call[imRcadMap];
MapEntry « T « (Maptatry) + 13
Tu « CompFlag, gotolimRloop,nocarry];
goto[ .+2,ALU=0], CompFlag ¢ (zera);
imCompx :

goto[ imAloop], MapEkntry ¢ T « 140000C;

RealPage « (10000C); *max recal page +1

MapEntry < 140000C; *carries beyond max VM cause ALUCY
PageCount « 0C;

r1ink0 '« FFaultAdd; *location in fault handler

stkp « rlink0; :

*fi1l first quadword of cach real page with its page number and some constants,
*go through real memory backwards so that hole in 96k modules will not

*screw up non-hole banks.

wbutil « 326C; *random constant
wbuf2 « 134000C;
wbuf3 « (zero) ;
imFloop:
RealPage « T « (RealPage)-1;
xmbuf0 « T, goto[.+2,ALU>=07;
T « RealPage « 170000C, goto[imTlocpl;
wbuf@ « T;
call[ imWritoMap];
PStore4[xmad0,wbuf0,0], goto[imFloop];

*during this phase, we sweep upward through real storage and the map, and

*use any real pages discovered.

imTloop:
xmbuf0 « T;

xmbuf0 « (xmbuf0) and not (170000C), call[imWriteMap]; *set base reg to point to MapEntry,

*set MapEntry to point to RealPage. Set all map flags off

nop;
callf.+2], stack « (Stack) or (100000c); *turn on fault handler

imFault:

goto[ imPageBad], stack ¢ (Stack) and not (100000c); *get here on a fault - turn off fault handler
PFetch4[xmad0, rbuf0,0]; *Ffetch. Will cause fault if page is bad

T « rbuf0;

lu « (1df[RealPage,4,14]) xor (T);

goto[ .+2, ALU = 0], stack « (Stack) and not (100000¢);
goto[ imPageBad]; *page number didn't compare

T « (rbufl) xor (326C); *a final check against constants

START: xCNT«Initboc, atf[HardStart]; *send control to "Qtask"™ in task 0

*turn off fault handler

Page
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rbuf2 « (rhuf2) xor (134000C);

T « (rbuf2) or (T);
T & (rbutl) or (T);

dblgotof imPageGood, 1imPageBad, ALU=0}

imPageGood:
MapEntry ¢ (MapEntry) + 1;

PageCount ¢ (PageCount) + 1

imPageBad: T ¢ RealPage ¢ (RealPage) + 1;

goto[ imTloop, nocarry]; *done with all of real memary?
whufl « 0C; *clear wbufl in preparation Tor core zap

imMarkVacant:

xmbufQ « 60000C; *page vacant

CallfimWriteMap];
MapEntry « (MapEntry) + 1;

T « PageCount, goto[imMarkVacant, nocarry]; *done with all map entries?

imCoreZap:
whuf3 « 0C;
whuf2 « 0c;
/page ¢ T;

imZaploop:
ZPage « (ZPage) -~1;

T « Thmask[ZPage], goto[ imDone, ALU<O]; s
xmadl ¢« T; *set up a base register for the page

T ¢« Ish{Zpage, 10];
xmad0 ¢ T,

ZMord « 400C, cali[imZPloop];

imZPloop:
Zword « T « (Zword) - (4C);
gotof imZaploop, ALU<CO];

PStored[xmad0, whuf0], return;

Tu « (PagcCount) -(400c); *don't try to run with

imbone:
T « HotfnoughMemory, gotolInitFail, ALUCOT;
gote[Reglnit1];
nitfail:
Toadpage[0];
callp[PNIPT;
goto[ START];

*SUBROUTINE imWriteMap writes the data in xmbuf0

*into map location MapEntry
imWriteMap:

T « (MapEntry) and not (140000C);

xmadl « T;

xmadl ¢ (xmadl) and not (377C);

T v Ish[MapEuntry,10];
xmad0 ¢ T;
Xmwap{ xmad0, xmbuf0,0};

xmbuf0 & xmbuf0, return; *interlock

*SUBROUTINE imReadMap reads one entry from MapEntry
*into rbuf0, then compares it with (MapEntry xor Compflag)

imReadMap :
xmbuf ¢« T, usectask;
T « apcfapctask;

rtink0 « T, callfimWriteMap];
T « Ishxmbuf3, 10]; *flags, card, blk.0 bits

rbuf0 « T,

I« (xmbufl) and (377C);
rbuf0 ¢ (rbuf0) xor (T);
T « MapEntry;

T « (CompFlag) xor (T);

Tu « (rbuf0) xnor (T); *note, Map data is complemented, so we

goto[ imGoodEntry, ALU=0]
imBadMap:
T « BadMap, goto[InitFaill;

imGoodEntry:

*Some map entry was bad

apc&apctask « rl1ink0, gotofinitRET];

Tess than 64K

Xnor

Page
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*We have initialized the map and memory. Before inwitializing and
*starting devices, set up the R memory locations that
*nust be valid,

RegInitl:

* RS232

Nova ¢« zero;

Novah ¢ zero;

DMAh « zero;

R400 « (400¢);

Al10nes « (zero)-1;

Rlero « zero;

XCNT « NextDiskAddr;

stkpexCNT;

testack; *get next disk address from reg 237
BootDiskAddr « t; * save next disk address in reg 37

initialization..fake RS232 stop (task 16, location RS2323I0+1)
xCNT ¢« OR@[LSHIFT[TTask,14],ANDQ[007400,ADD[RS2325I0Loc,1]]]C;
XCHT « (xCNT) OR (ANDR{377,ADD[RS232SI0Loc,1]]C);

APC&APCTask « xCNT, TASK;

Return;

*Initialize the 38uscc timer

xCHT « (tinr38conreg):
stkp « xCNT, task ;
stack « (50000c) ;
stack ¢ (stack) or (156c¢) ; *simple timer,value 6,slot 16
*“ with 100ns clock, period is
* 4*16*100*6ns = 38.4 us
* Alto is nominatly 38.08 us
LoadPage[ InitPage2];
loadtimer[stack], gotofDevicelnit] :

Paye
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*Find and initialize all I/0 devices:

*The idea is to use UM 40-57 as a "slot table" with one gntry
*per potential I/0 controller. First the table is Filled
*with dummy controller addresses, and these are clocked out
*“to the controllers. Then, each controller is interrogated
*for it's Device ID, and these names are put in the table,
*Then, for each sliot, the device ID is looked up 1n a table
*(in the control store) of potential devices, and 1f a match
*1s found, the entry from the device table is put into the
*stot table. A device table entry consists of the uPC value
*of the device's initialization routine (12 bits), and the
*task number for the controlier.

*When all slots have been looked up, the task numbers are
*clocked out to the controllers, and the associated initialization
*routines are called in turn.

*fo add a new controller to the system, it is only necessary
“to add an entry to the device table (and add the controlles's
*microcode).

“first, a macro to allow nice formatting of the device table cntries...
m@[dtab , DATAL(LH[ # 1, RH[LSHIFT{#2,47],#3], RSEL2@[dp[#1,#2,#37], at[dtabloc]) JSET{ dtabloc,ADD[dtabloc,11]];

*atso, wae must make the parity of an entry correct, or Midas willt correct it for us.
m@[dp,set{dpx,xor@[ 1, 41,42, 43 set[dpx,xor@{dpx, rsh1rl[dpx 10] }set{dpx, Aulw[dpx nsh1ft[dpx 4171
setldpx,xor@ldpx, s h1lt[dpx 2] )set[dpx, xor@[dpx,rshift{dpx,1]]]
setfdpx,and@f L, dpxjldpx];

SET[DtabBase,add[ InitBase,100]];
SET[dtabloc,DtabBase];

*llere is the dovice table

dtab[2003,DiskInitloc,DTask]}; *TRDC ID = 2003b,
dtab{?402,EtherIninitloc,ELlTask]; *Ethernet input = 2402b
dtabf{2401,EtherOutinitloc,E0Task]; *0id Ethernet output = 2401b
dtab{3400,ktherIninitloc,EITask]; *Ethernet input = 3400b
dtab{3000,EtherQutInitloc,EQTask]; *Ethernet output=3000b
dtab[6400,EtherinInitloc,EITask]; * XWire input
dtab[6000,EtherOutinitloc,E0Task]; * XWire output

P Start Of PiTot Code &%tk ok b bk ko koo o Ok R 8Kk KAk 10k JORR R K K & bk

dtab[2402 ,EtherInInitloc2,FITask2]; *2nd Ol1d Ethernet input *
dtab[2401,EtherOutInitloc2,EQTask2]; “2nd 01d Ethernet Qutput *

dLab[ 3400, EtherInlnitioc2, ETTask2]; *2nd Ethernet input *
dtab[3000,EtherOutinitioc2,EOTask2]; *2nd Ethernet Outlput *
diab[6400,EtherInTuitloc2 ,ETITask2}; *2nd XWire input .
dtab[6000,EtherOutInitloc?,E0Task2]; *2nd XWire Output *

PR R [nd Of Pi]ot cOdo LR R R S N EE R EE R LR R, ]
dtab{ 1417, RdcInitloc, RdcTask]; *SA4000

dtabf 1407, RdcInitLoc, RdcTask]; *SA4000

dtabf 2417, Rdclnittoc, RdcTask]; *SA4000

diLabf2407, Rdcinitloc, RdcTask]; *SA4000
dtabf411,Displayinitioc,uiUTFPTASK]; *IUTFP ID = 411b

dtab{0,0,07; *final entry in the table must be zecro

ONPAGE[ InitPage2];
Devicelnit: loadpage[0];
Te StartDevicelnit,callp[PNIP];
XCNT « 67¢;
stkp « XCNT, XCNT « T « (xCKT)+1, call[DI1];

*stkp = 57b, xCNT = T = 60b here.

*Write 60-77 into RM 40-57

DIL: stack&+l « T;
Tu « (xCNT) xor (77C);
XCNT « T « (xCNT) + 1, gotof{DI2, alu=0];
return; *return to DI1

*Send dummy controller addresses to devices
nI2: xCNT « bB7c;
stkp « xCHNT, call[ClockOutPattern];

*stkp = 57b here

xCNT € T « 177400c, call[PI3]]; *Read controller ID's from register 0 of all devices
D13: INPUT[stack];

nop; *allow xCNT & T to be written

XCNT « T « (xCNT) -+ (20C), goto[DI4,R>-0]; *advance to next device
devRET: return; *return to DI3

*l.ook up each slot table entry in the device table
DI4: XCNT « 40c¢;
stkp ¢ xCNT;
XCNT « 17c¢;
assigned « Oc; * Bit mask of asigned tasks
DI4x: DevIndex « 0Oc¢; *base of device table in control store
DI4y: T « DevIndex, call[GetCon]; *get a device ID from the device table
Tu « (stack) xor (T); *compare with the slot table entry
goto[DevFound, alu=0], Tu « T;
DI4u: goto[DI4y, ALU#0], DevIndex ¢ (DevIndex) + (2c¢); *check for end of table (zero entry)
stack « 17¢; *end of table reached without match - set slot's task to 17 (unused)
DIdz: XCHT « (xCNT)-1; *check for all slots processed
stack&-1, dblgoto[DI4x, DI5, ALU>=0]; *set to next slot

DevFound: nop; *allocation constraint
T « (DevIndex)+1, call[GetCon];
initpec « T;
T « LDF[initpc,14,4]; * Task number about to get assigned
contemp ¢ T;
contemp « LSH[contemp,4];
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CycleControl « contemp;
T « WFA[A110nes]:
LU « (assigned) AND (T);
SKIPTALU=0];
GOTO[LI4u], LU « 1C; * Keep looking, task already assigned
assigned « (assigued) OR (T);
T « initpe;
l(”*ll*ﬁllzi* Sta’\t Or A]Lo cOdo LR XS EE R R LR R AL R R L R R RN E R R R R R R

stack « T, goto[DT4z]; *replace slot table entry with device table entry

sfpiersrnsn Erpd 0F ATTO Colg s s ik o o ik o sl Bk ool o oK T8 D0 Rk R

LR LR RS S‘Lar‘t of pi‘]ot Code LR R AR A R R L R L R R R R E R
stack « T;*replace slot table entry with device table entry
rbufl « T; * device table entry contains task assignment
T « StkP;
rbuf0 ¢ T; * save the device pointer
rbufl « (rbufl) AND (17C); * got the task assignment
T ¢ (LSH[rbufl, 47});
rbufl ¢ T;

StkP « rbufl; .

T e (rbufl) + (177400C);
rbuf0 « (rbuf0d) XOR (377C);
Stack « T;

StkP « rbuf0, Goto[DI4az];

madokmdann End of PAlot Code %% % mdommon sohos mos s s sosomon %o R i ik ok o8 KOk ookl ik %

*Clock out new controller ID's
DI5: xCNT « 57¢;
stkp ¢« xCNT, call[ClockQutPattern];

*Call all the Init routines
xCNT ¢ 17¢, call{DI6]; *do call to set up TPC for toop below
DI6: XCNT « (xCNT)-1, goto[PI7, R<OT;
lu « Tdff(stack),4,147; *check for Init PC = 0 (no initialization required)
gotol .+#3, ALU=0}, T « Stack&-1;
Devlndex « T; *set up to call Init routine for device
APC&APCTask « DevIndex; *call Init routine for controller - returns to DI6

return;
DIv: LoadPage[ InitPage];

ErrorCnt « (10c), goto[BootEmulators]; *Set up retry count for disk boot
ClockOutPattern:

usectask;

¥ ¢ APCEAPCTASK;
rlink0 « T;
xCNT ¢« 17¢; *go through the slot table backwards

cor1: DevIndex « 2c¢; *Devindex used for Yoop count
copP2: T « (stack) xor (1C): *complement bit
GENSRCLOCK; *send ' bit

stack « rcyfstack,1]; *get next bit

Devindex « (Devindex) - 1, yoto[COP2, 1r>=0];
xCNT ¢« (xCNT) -1; *all slot table entrics done?
stack&-1, goto[COPL, alu>=07; *get next word
APCEAPCTASK « rlink0, goto[devRET];

GetCon: contemp « T; *word index into Dtab
contemp « (contemp) + (AND@[Ishift[DtabBase,1], 17400]C);
contemp « (contemp) or (ANDR[1shittf[DtabBase,1], 377]C);
contemp « rsh[contemp,1]; *instruction address in CS
T ¢ (1df{A110nes,17,1]) and (T); *Tow bit tells which half
APCRAPCTask « contemp;
READCS;
T « CSDATA, return, AV[1shift[InitPage?,10],100}; *location must be even

OnPage[InitPage];
BootEmulators:

Tu « BootType, goto[BootSecondBlock, R even];
* loadpage[ InitPagel];
* gotop[DiskBootDone];

t « xfTemp, loadpage{0];

gotop[LRJToop];

*Read dJisk Sector 0 1into page 0 (starting at location 1).
DiskBoot:
Toadpage[0];
f« StartDiskBoot, callp[PNIPY;
initr0 « Oc; *word 520 - not used by disk
initrl « 0¢; *word 521 - IQCB pointer
initrz « 0c; *word 522 - disk status
initrd ¢« Oc: *word 523 = -1 to force a seek
t«(R400)or(120c);
pstore4[Nova,initr0},CALL[initRET]; *clear KBLK at 521-523 (520 is also cleared)

*Set up the IOCB at 1000b
DMA«1000C; *set up base register for DCB
PSTORE2[DMA, initr0,0],CALL[ initRET]; *clear pointer to next DCB at 1000b, status at 1001b

xCNT « 44000C; *disk command goes at location 1002 (read, read, read)
PSTORE1[DMA, xCNT, 2], CALL[initRET];

xCNT « 2000C; *header goes at 2000 (uniike ALTQ)
PSTOREL[DMA, xCNT, 37, CALL[initRET];

XCNT ¢ 400C; *label goes at 402 (1ike ALTO)
XCNT « (XCNT) + (2€);3
PSTORE1[DMA, XCNT, 47, CALL[ initRET];

XCNT « 1C;
PSTORE1[DMA, xCNT,51, CALL[initRET]; *data goes at 1
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*Since we will initialize the interrupt system later, we do not nced to worry about 1006 or 1007
*Location 1008 is unused

XCNT « 1C;

PSTORC1[DMA, xCNT, 117, CALL[initRET]}; *Disk address O, with RESTORE hit at 1009
T« 2000C;

T « (zevo) + (T) +1;

PSTOREL[Yova,xCNT], callf[initRET]; *smush header at 2001b

*Start the disk
initrl « 1000c; *word 521 - IOCB pointer
initrd « (zero)-1; *word 623 = -1 to force a seek
T « (R400) + (120C); *store block above in 620-523 (werds 0 and 2 are zero)
PSTORE4[Nova,initr0], call[initRET];

*Wait for the disk to store good status in the DCB, retry if status is bad
ErrorCountX « 20c¢;
OWSet: DevIndex ¢ (zero)-1; *loop count for status wait
DiskWait: PFetchl[DMA, xCNT,17]; *fetch status word at 1001b
T « 17C, call{initRET];
Tu « (VAf[xCHT,4,47) xor (T);
gotof StatusStored,ALU=0T], Tu « 1df[xCNT,10,10];
DevIndex « (DevIndex)-1; -
goto[DiskWait,ALU#OT];
ErrorCountx « (ErrorCountx) -1;
goto[DWSet ,ALU>=0];

NoStatus:
T ¢ NobiskStatus, goto[InitFait]; *timed out waiting for disk to store status

StatusStored: dblgoto[GoodStatus,IncErCnt,ALU=07],FREEZERESULT;

GoodStatus: T« (2000C) ; *check header at 2001
I« (zero) + (T) + 1;
PFETCH1(Nova,xCNT],CALL[initRET]
t.UexCNT;
IncErCnt:
skip[ALU#0], ErrorCnt « (ErrorCnt)-1;
goto[lLoadOtherCS];
goto[BootFail,ALU < 0]; *bad header, try again
goto[DiskBoot];
BootFail:
T « BadBoot, goto[Initfail]; *recad 10 times, but header was wrong

*SUBROUTINE PHIP puts the number in T into lhe maintenance panel
*It will be used after initialization is compiete
*Does not task unless called from task 0

ONPAGE[0];

PHIP: usectask, RTEMP « T, at[PNIPBase,20];
T « APC&AP(CTask, at[PNIPBase,17];
RCNT « T, ClearMPanel, call[.+1], at{PNIPBase,0];
PNToop: RTEMPL « AC, at[PNIPBase,17;
RTEMPL « (RTEMPL)-1, dblgoto[.+1,.,ALU<O], at[PNIPBase,6]}:
RTEMP ¢ (RTEMP) - 1, at[PNIPBase,7]
Tu « Tdf[RCNT,0,47, goto[PNdone, ALUKOJ, at[PNIPBase,16];
skip[atu#0]|, at[PNIPBase,4];
IncMPanel, return, at[PNIPBase¢,27; * task 0, tasking ok
IncMPanel, goto[PNloop], at[PNIPBase,3]; * task #0, tasking not allowed
PHdone: APC&APCTask « RCNT, at[PNIPBase,57;
return, at{PNIPBase,15];

*SUBROUTINE Dolnt ORs the bits from T into NWW and sets

*IntPending. Uses registers 0 and 1 in whatever task calls

*This code must not allow task switches.

*If T[0] = 1 on entry, the routine does a tasking return, else it returns without tasking
ONPAGE[D];

RV[IntTempl,0];

RV[IntTemp2,1];

DoInt: 1IntTempl ¢ T;
IntTemp2 « pNWW, skip[ALU<O];
T « 377¢c, gotof.+2];
[« (Zero) - 1;
T « (Stkp) xor (T):
Stkp ¢« IntTemp2, IntTemp2 « T;
T « (IntTempl) and not (100000C);
IntTempl « 342c¢; * RSImage in Kernel
Stack « (Stack) or (T); * set bits in Nuw
Stkp ¢ IntTempl, skip[ALU=0];
T « Stack « (Stack) or (IntPendingBit), goto[.+2];
T « Stack;
Stkp « IntTemp2, skip[R<0];
usectask;
RS232 « T, return; * set IntPending

%
“Very simple fault handler, used only during initialization.

*If IMAP or DEVICEINIT expects an error, it will set up its

*TPC to point to the instruction to be exccuted 1f an error

*occurs, and will set RM 354 # 0. When the hardware gets a fault,

*the Kernel will send control to 120 if RXPPB[4:7] # 0. This code

*checks RXPPB to determine the type of error. If it is a memory

*error and RM 364 # 0, it does RESETMEMERRS and RETURNs. 1If not, it notifies
*location 7514, task 17 (Kernel go3d overlay location BPSEND).
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SETTASK[17]:

RV[RXPPB,237; *Page, parity, bootrcason register in kernel
RV[RData, 437; *Register holding data to be sent to Midas
RV[FFAULT,541; *zero means send all Faults to Midas, uwonzere means return on memory errors

OnPage[0];

FAULTxx: Tu « LOF[RXPPB,7,17, AT[120];
goto[MemErr, atu#07],tu « FFAULT;

*Error was not a memory error

MidasFault: RData « 177400c¢; *Notify kernel at 7514b
RData « (RData) OR (114C);
APC&APCTASK « RData;
RETURN, RData « 40400C; *Message for Midas = 101b

MemErr: gotofl .+2,ALU#0], RESETMEMERRS;

goto[MidasFault]:

RETURN; *back to the task that caused the fault
%

END;
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INSERT{DOLANG];
NOMIDASINTT;
TITLE[ kerneal];

%
Moditied June 28, 1979 by RJ. (FFault ¢« 40000¢)
Modified June 28, 1979 by CT.

This kernel consists of two parts: .

1) A section that occupies part of pages 0 and 17, runs at task 17, and handles
all communication with Midas with the exception of Mouse halt testing

(which is done by a timer). This section refreshes the memory frequently
without using a timer.

2} A section that occupies part of page 16, runs at task 16, and handles
kernel initialization, normal memory refresh and Mouse halt testing while a program is running.

Tho idea is that if you have a simple program, you can use hoth parts of
this kernel, and you will get minimal memory refresh and mouse halt testing.
If you need something more complex, you overwrite the stuff on page 16,

but in this case you must supply the code for mouso halt testing.

SETTASK[17];
RV[REFR,77]; *memory rcfresh address

“The following registers hold the volatile state of the processor on a fault:
RV[RXALU, 767]; *ALU result and SALUF

RV[RXAPC,75];  *APCTask&APC

RV{ RXCTASK,747; *CTASK.NCIA

RV[RXPPH,73; *“Page,Parity,BootReason

RV[RXSTK,72]; *Stackpointer

RVIRTMP, 717]; *temporary

*The following registers are used for DO-Midas communication (RTMP is also used):
RV RWSTAT,70}; *status register
RV[IRDATA,67]; *holds data

*FFautt determines how faults will be trcated when programs are runaning. If §t is
*zero, all faults will be reported to Midas. If FFault is nonzero, the kernel will
*send control through location 120 when a fault occurs and PARITY # O (faults with
*PARITY = 0 are breakpoints).

RV[ FFAULT,667;

*Registers between 360 and 365 are used by the Midas overtays. The Following
*registers, used by WriteMI, are also in this range.

RV[RADDR,657;

RV[RCNT,647;

RV[RW0,63];

RV| RW1,6217;

*Constants for Recv and Send
MC[RecvByte,1273;
MC[ RecvWord, 16];
MC{ SendByte,21];
MC[SendWord,25];

IMRESERVEf ,7501,117; *space for Midas overlays (7500-7527)
IMRESERVE[ ,7513,157;

SET[CMDisp,74207; *8-way dispatch on Midas command
SET[RWDisp, 7440]; *4-way dispatch on state bits of RWStat
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*After lgading kernol.mb, Midas starts it at 7000
Start:
RIMP « 1c, AI[70007;
RTMP « (RTMP) r (7000C),goto[KNotify]; “Notify Task 0, address 7001
Kot ify:
APC&APCTASK « RTMP;
Knl:
RETURN;

SETTASK[0];

*R definitions
RV[RO,0];
ViR, 1],
RV[R2,27;
RV[R3,37;

RV R4,47;
RV{R5,57;
RV[RG,67:
RV[RT,77;
RV{R10,107;

RV R11,11];
RV[R12,127;
RV[R13,137;
RV[R14,147;
RV[R15,157;
RVI{R16,16];
RVER17,177;

+Clear RO-R17 to avoid R parity errors later
RL « Qc, AT[7001];
R2 ¢ Oc;
R3 « Ocy
R4 « 0Oc;
R6 « 0c;
R6 « Oc;
R7 ¢ 0Oc¢;
R10 « 0c;
R11 « Oc;
R12 « Oc;
R13 « 0Oc;
R14 « Oc;
R15 « Oc;
R16 « Oc;
R17 « 0Oc;
*Clear R20-R377 using Stkp
RO « 20c;
fClear:
Stkp « RO;
Stack « 0Oc;
Tu « (RO) xoi (377c);
RO « (RO) + 1, goto[RCiear, ALU#0];
RO « bc; *Notify task 17, Tocation 70056
RO « (RO) + (177000¢);
APC&APCTASK « RO, goto[Knll];

SETTASK[17];

RTMP « (400C), AT{70057; *set Printer idle, don't drive bus
Printer « RTMP;

RTMP « (100000C);
ClrTimers:
LOADTIMER[ RTMP #Clear out all Timers
RESETMEMERRS; *Clear any pending memory errors
FFAULT « 40000c¢; #Initialize so that Midas takes faults
RTMP « (RTMP) + 1;
LU « (RTMP) AND (17C); “*therc are 16d timers
REFR « (0C), DBLGOTO[InitDone, ClrTimers, ALU=0];
fnitDone:
LU « TIMER; *Set up the Refresh timer
RTMP « (50000C);
RTMP « (RTMP) OR (277C); *simple timer,value 11d,slot 17b
LoadTimer[ RTHP];

*Notify task 16, address 7030 to set up timer task
RTMP « (167000C);
RTMP « (RTMP) OR (30C), goto[KNotify];

Call[TimerInitDone], AT{7030]; *Set TPC[16] to TimerTask

*The simple timer task assumes slot 17 expired, since all others were cleared.
TimerTask:

Refresh[REFR];

Tu « Timer; *read timer to clear the wakeup

REFR « (REFR) + (20c);

RTMP « (50000C); *build timer constant

RTMP « (RTMP) OR (277C); *simple timer,value 11d,slot 17b

AddToTime r[ RTMP];
CheckStop:

T « Printer;

RTHP « T;

LU « (RTMP) AND (10000C) ;

GOTO[MidasStop,ALU#C]
TimerRet: RETURN;
MidasStop:

LU « T, goto[MidasStop],SetFault, AT[70037]; *Midas recognizes a mouse halt as
*a task 16 breakpoint that was not set by the user, It continues from (absolute) MidasStop+1
MidasRestart: return, AT[70047;
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*return to task 17, address 7400
TimerInitDone:
RIMP « (177400C), goto[KNotify];
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*Page Zero stuff

*We put the instruction for BufferRefill hero..

x377x: gotop[x377x7], at[377]; *dummy instruction
Toadpage[0], goto[x377x], at[0]; *Emulator buffer refill code is on page 0
T « APCTASK&APC, AT[1]; *Fault entry. Save APC first, then the other volatile regs.
RXAPC « T, AT[100];

T « GETRSPTCT 1477, AT[101]; *ctask, ncia
RXCTASK « T, AT{102];
T « (GETRSPEC[1037}) xor (377c), AT[103]; *sstkp, stkp (stkp is road complemented)

RXSTK « T, AT[1047;
RTMP « 20¢c, AT[105]; *Set stkp to 20 in case there was a stack overflow peuding
Stkp « RTMP, AT[106];
T « (CETRSPEC[107]) xnor (0c¢), AT[107]; *aluresult, saluf (hoth read complemented)
RXALU « T, AT[1107;
T « GETRSPLC[157]), LOADPAGE[Q], AT[11l]; *page, parity, bootreason
RXPPB « T, RESETERRORS, AT[1127];
*Notify Task 17, address 7505 (breakpoint communication)
RTMP « (177400C), AT[113];
RTMP <« (RTMP) OR (108C), AT[1147;
APCRAPCTASK « RIMP, AT[1167;
RETURN, AT[116];
*The go overtay will send control to UserFault (120) iF PARITY # 0 and FFAULTXO
UserFault:
Toadpage[17], at[120]; *User may overwrite these instructions if desired
gotop[MidasFault], at[117];
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*The following 1s the page 17 portion of the kernol. We get hare
*after setting up the timer task.
RDATA ¢ 40000C, AT[74007; *send #100 to Midas
RWSTAT « SendByte, CALL[Send]

NextCom:
RWSTAT « RecvByte, CALL[Recv], AT[74047;
Dispatch RDATA,16,3]; .
DISP[DoOverlay];

DoOverlay:

GOTOfOverlayArea], AT[CMDisp,0]; *Midas overlay
OverlayArea:

return, AT[7500]; *placeholder for overlay
MidasFault: .

return, AT[7512]; *placeholder for Fault in Midas go overlay
WriteMl:

RWSTAT ¢ RecvWord, CALL[Recv], AT[CMDisp,2]; *Write Control Store

RADDR « T;

RWSTAT « RecvByte, CALL[Recv]; *Get Count (byte)

RCNT « T,

WriteMILoop:
RUSTAT « RecvWord, CALL[Recv]; *Get Data 0 (word)

RWO « T;

RWSTAT ¢ RecvWord, CALL[Recv]; *Get Data 1 (word)
RWL & T;

RWSTAT -« RecvByte, CALL[{Recv]; *Get Data 2 (byte)
LU « RWO; *T has data 2

APCRAPCTASK « RADDR;

WRITECS0&2;

LU « RW1, AT[CMDisp,12]}; *force writecs to have JA.7 = 0
APCRAPCTASK « RADDR;

WRITECS1;

RADDR « (RADDR) + L1, AT[CMDisp,14]; *force writecs to have JA.7

RCNT ¢ (RCNT) -1;
GOTO[WriteMILoop, ALU#O];
GOTO[NextCom]|;

*Read a single R register. Midas will use an overlay to read RM 0 and RM 10 - RM 17,

*to avoid generating stack overflow.
ReadR:

RWSTAT « RecvByte, CALL[Recv], AT{CMDisp,4]; *Get Address

STKP « RDATA;

nop;

T « STACK;

RDATA « T;

RWStat « SendWord, Call[Send];
GOTO[ NextCom];

*Write a single R register. -Midas will use an overlay to write RM 0 and RM 10 - RM 17,

*to avoid generating stack overflow.
WriteR:

RWSTAT « RecvByte, CALL[Recv], AT[CMDisp,6]; *Gel Address

STKP « RDATA;
RWSTAT « RecvWord, CALL[{Recv]; *Get (word) data
STACK « T, GOTO[NextCom];

Page

5
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*SUBROUTINES Send and Receive commuiticate with Midas.

Send: T ¢« rsh[RDATA, 107, AT[7460]; *gat mshyte (location 7460 1s known to overlays)
RTMP « T, goto[RPRT];  *will get WrStrb on
Recv: RDATA « Zero, AT[7464]; *location 7464 1is known to overiays

RW: Refresh{REFR]; *Refresh the memovy
RTMP « 30c;
Diyloop: RTMP ¢« (RTMP) -1, goto[Dlyloop,R>=0];

REFR « (REFR) + {20C);

T « Printer; *Get Printer data

RTMP « T,

T ¢ Printer; *Iusist that the printer yield the same data three times.
LU « (RTMP)-(T);

Te Printer, Goto[.+2,ALU=07;

Goto[RW};

LU « (RTMP)~(T);

Goto[ .+2,ALU=0];

Goto[ RW];

T « LDF{RTMP,0,27; *Get strobe/ack bits

LU « (LDF[RWSTAT,16,2]) xor (T); *Compare to desired bits

T « RTMP, GOTO[RW,ALU#OT; *if reached, clear ail bits

RTMP « 400C;

Printer ¢ RTMP, RTMP « T; *restore RTMP

Dispatch{ RWSTAT,13,27; *dispatch on state bits of rwstat

LU « (RWSTAT) AND (4C), DISP{ReadStrobe0ff]; *setup byte/word
ReadStrobeOff:

USECTASK, GOTO[ReadMore, ALU#0T], AT[RWDisp,0]; +*Get Another hyte if word set
T « RDATA, RETURN;

ReadMore:
RWSTAT ¢ RecvByte, GOTO[RW]; “Go get another byte

ReadStrobeln:
T « RHMask[RTMP], AT[RWDisp,1]; *Get Data Dyte
RDATA « (LSH[RDATA,10]) OR (¥); *Mergc Byte
RWSTAT « (RWSTAT) AND (4C); *State«<0, Look tor RDStrb off, retain byte/word
RTMP « (100400C); *Set RdAck
RPRT: Printer « RTMP, GOTO[RW];

“Here on Write Ack On - state ¢« 3
RWSTAT « (RWSTAT) XOR (11C), GOTO[RW], AT[RWDisp,27];

*Herc on Write Ack Off
RDATA « LSH[RDATA, 103, goto[SenuMore, ALU#0], AT[RWDisp,37;
Tu « Zero, goto[ReadStrobeOFff]; *must do non-tasking return
SendMore: RWSTAT « SendByte, goto[Send];

END;



Key.mc 3-Nov-79 19:15:53 Page 1

insert[d0Tang]:
NOMIDASINIT; LANGVERSION;MULTDIB;
insert[GlobalDefs];

titte{key];

* Jast modified by Johnsson, August 17, 1979 12:27 PM

* KeyBoard Translation Table from DO's to ALTO's
* Entry in the table is bitnumber*8+twordaumber

me[byte,DATAL (LH[LSHIFT[#1,10],#27, RU[LSHIFT{#3,10],#47,
RSEL2Q[ pp[#1,#2 ,#3,/4]]
,at[byteloc])]
SET{bytetoc,ADD[byteloc,1]]];
m@{pp,set]ppx,xor@{1,#1,42,43, /4 set[ppx,xor@[ppx, rshift[ppx,4]]]
set[ppx,xor@[ppx, rshift[ppx,2]])set[ppx, xor@[ppx, rshift[ppx, 111}
setppx,and@[1,ppx]1ippx]:

set[byteloc,keytable];

byte[177,177,177,177]; *00

byte[177,177,177,177]
byte[177,177,177,177]
byte[177,177,177,177

*04:

bytef[ 0056,160,1156,10567; * D1, T10(\), 79, T8.
byte[075,171,065,163]; * T7, R6(DW), T6, L12(FL4).
bytef[172,160,055,045] * LY(FL3Y, LO(LF), T6, Ta.
bytef{085,025,012,177] * T3, T2, Ti(esc),

*10:

* R4, , R1l, R2.

* R6, R3(FR5), , L10.
* L7, L4, LI,

« A9,

byte[ 164,177,125, 144]
byte[004,173,177,024]
byte[034,044,054,177
byte[177,064,177,177]

"14;
* R7, R10, R11, R8.

* RO(TR4), RI2(swat), A7(space), L11
“ 18, L5, L2, L3(DEL).

* A8(CTL), , ,

byte[ 154,074,014, 155]
byte[161,153,113,104
byte[ 114,124 ,134,162]
byte[042,177,177,177]]

%20:
byte{177,177,143,140]; * , , A6(shift-R), /.
byte{122,131,073,063 * ., (comma), m, n.
byte{072,070,052,101] *b, v, ¢, X.
* oz,

byte[102,177,135,177] , 47

*24: -
bytef142,1562,141,1327]; * Ad(return), 46(¢), (quote),
bylel121,110,062,043]; * 1, k, j, h.
byte[023,032,050,041]; * g, f,

d, s.
byte[061,177,103,1127; * a, , A3(lock), AS(shift-L).
*30:

* A0, 45(1) , 42([). p-
* o0, i, u, y.

*t, or, e, w,

* q, AlL(tab), , D2.

byte[ 145,151,123, 130]
byte[111,071,060,033]
byte[ 013, 003,030,021
byte[031,022,177,174]

*34:
byte[170,133,120,100]; * A2(bs), =, -, 0
byte[061,053,040,020): *9, 8, 7, 6
byte[000,010,001,011]; =* 56, 4, 3, 2
byte[002,015,177,177]; * 1, 48, ,

end[ key];
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TITLETuiDEFST;

*last edit by Chang on September 10, 1979 4:45 PM, mova Timer's regys
* edit by CPT December 22, 1978 3:18 AM

* edit by Sandman March 23, 1979 3:02 PM

* edit by Jarvis August 10, 1979 11:36 AM

*UIDEFS.MC -definitions for IUTFP revision I

SET[uiUTFPBASEADDR, LSHIFT{uiUTFPPAGE,10]]; *FIRST ADDRESS OF UTFP PAGE

*REGISTERS AND CONSTANTS USED BY UTFP TASK
SETTASK[uiUTFPTASK];

SET{ uiREADSTATREG, 1];

SET[uiDBREG, 17;

SET{uiCREG,2];

SETLuilEBUF,3];

SET[uiCXREG,4];

SET[uiliTAB,57;

SET{ uiBPREG,6];

SET{ uiCURSM, 7],

SET{ uiDBADDR,ADD[ 1shift[uiUTFPTASK, 41, 1]];

MCIB1kBkgndBit,1007];

RV[uiDWA,0]; *bit map base register

RV[uiDWAL, 1]; -
RV[uiTEMP,2]; *must be even/odd pair, see uiDCBDONE for PFETCH2
RV[uiTEMP1,37;

RV{uiMPSTATUS,47]; *keyboard decode state, bits 10-12: count, 13-17: part
RV[ uiMOUSEDELXY,57; *BITS 0-5: XDELTA, 10-156: YDELTA

RV uiTMS6,67]; *INCOMING PARTIAL MESSAGE

RVIUiXMSG,7]; *MESSAGE HELD FOR POSTING BY VSYNC

RV[uiLINK,107]; *DISPLAY CONTROL BLOCK WORD 0

RV[uiNWRDS,11]; *DISPLAY CONTROL BILOCK WORD 1

RV{uibBA,12]; *DISPLAY CONTROL BLOCK WORD 2

RV uillEPAT,12]; *Used during initialization only

fV{uiSLC,13]; *DISPLAY CONTROL BLOCK WORD 3

RV{ uiHEADDR, 13]; *Used during initialization only

RV uiQTEMP,10]; *Used for Store4 to post mouse buttons (uiVvss)
RV uiQTEMPL, 11];

RY[uiQTFMP2,127;

RV uiQTEMP3, 137;

RV uiBUFPTR, 147];

RV[uiHECNT,14]; *Used during initialization only
RV{uiCRWORD,157; *IMAGE OF HARDWARE CONTROL REGISTER
RV[uiVSCOUNT,16]; *Count of lines per field.
RY[uiHELINK, 16]; *Used during initialization only
RV[uilLTNESPERFIELD, 17]; *404 = 624b lipes per field
mcf1pflo,2247; .

acf Ipfthi, 400];

RVEuiCCo0,10]; * used during initialization onily
RV[uicC1,11}; used during initialization only
RvluicC2,12]; used during initializalion only
RV[uicC3,13]; * used during initialization only

Py

* RV{RTCLOW,25]; *Must be the same as timer's
RV[RTCLOW,55]; *Must be the same as timer's

RV[uiCX,30]; *Cursor X
RV[uiCY,31]; *Cursor Y
RV[uiCNT,32];

RV[uiBASE,34]; *BASE REGISTER PAIR
RV[uiBASEL,357; .
RV[ uiNBUFPTR,36];

RV[uiBUTTONS,371;

Paga
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i horizontal event RAM
*count her{1:97 and patterns her[12:16] vach bit represents 4 pixels of scan
* herf12} CLR

* her[13] HS

* her[14] Blank

- ber[16] Half Line Clock ’

mefhero, 4007; wmclherdp, 203]; * 6, Blank, Half Line
mclherl, 130007; mcfherip, 101]; * 131, lalf Line 89
mclher2, 0}; mecfher2p, 200]; * 2 : 2
mcherd, 25000]; mclherdp, 1]; * 250, Hal? Lino 168
mc{herd, 1000]; mc{herdp, 203]; * 12, Blank, Halt Line 10
mehers, 07%; mc[herSp, 206]; * z, iS5, Blank 2
welher6, 12000]}; mcfherép, 107]; * 121, HS, Blank, Half Line 81
mcfher?, 0]; mcfher?p, 117]; * 1, CLR, HS, Blank, Half Lino - 1
nclhers, 07}; mefher8p, 103]; * Blank, Half Line 1

1,
me[herd, 23000]; mc[her9p, 12]; * 230, CLR, Blank 152

AR RO KRR R R R SRk bt LODD MR AR RR W R RN )
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insert{d0lang];

HOMLIDASINIT; LANGVERSION; MULTOTR;
inserifGlobalDefs];
insert[LIDefs];

Litlte[UTInit];

*last edit by Johunsson April 7, i979 12:29 PM
*last edit by Jarvis June 13, 1979 9:55 AM

*Initial

ization for IUTFP

SETTASK[uiUTFPTASK];
ONPAGE[DisplaylaitPage];

displayti

wit: wiHEADDR « (ZERO), AT[DisplayInitioc];
QUTPUT{ wiHEADDR, uiCREG]; *CLEAR TUE CONTROL REGISTER

UAHEPAT © her0 ; *LOAD THE HORTZONTAL EVENT RAM
WIHEPAT © (uilFPAT)or(herOp), CALL[uiLOADHE]

uiHEPAT (herl)
WIHEPAT « (uiHEPAT) o

(herlp), CALL[uwiLOADHE];

WIHEPAT « (her?) ; :
WiHEPAT « (WilEPAT) or (herZp), CALL{uiLOADIE];

uilEPAT « (her3d) ;
WillEPAT « (uiltEPATY or (herdp), CALL[uit.OADHET;

willEPAT « (herd)
WillEPAT (uiHEPAT) or (herdp), CALL[uilOADHET;

uilltPAT
WillEPAT

- (herd)
- (uillEPAT) or

(hersp), CALL[uiLOADHET;

uilEPAT (her6) ;
WiHEPAT « (uillEPAT) or

(hersp), CALL[uiLOADIIL];

uiHEPAT « (her?7) ;
GTHEPAT « (uilEPAT) or (her7p), CALL[uiLDADHE];

uiHEPAT « (her8) ;

WIHEPAT « (uiHEPAT) or (her8p), CALLLuil.OADHE]:
WiHEPAT « (her9) ;
WillEPAT « (uillEPAT) or (her9p), CALL{uilLOADHE];

uiHELOADED:

uiBASE « zero;

uiBASEL « zero

UILINESPERFIELD « Tpflo ;

UiLINESPERFIELD « (uiLINESPERFLELD) or (Ipfhi) ;

*set keyboard words to -1 (key up})

WiTEMP « 177000C;

T ¢ uiTEMP « (uiTEMI) or (30C); ™ 177030

uiCC0 « (ZELRO)-1;

uiCCl « (ZERO)-1;

uiCC2 « (ZERO)-1;

uiCC3 « (ZERO)-1;

PSTOREATUiBASE, uiCCOT; * mouse, keyset,etc.
T ¢ uiTEMP ¢ (uiTEMP)t{4c); * 177034
PSTOREA[uiBASE,uiCCO]; * keyboard{0:3].
T e wiTEMP « (uiTEMP)+(4c); * 177040
PSTOREA[uiBASE,uiCCO]; * keyboard{4:7].

WiCRWORD ¢ (220C); *ALLOW WAKLUPS, COTAG«0
OUTPUT[uiCRWORD,uiCREG]; *ALLOW WAKEUPS

WiTEMP ¢ 377C;

QUTPUT[uiTEMP, uillTAB]; *load the HTAB counter with 377
uitMSG « (ZERO);

UiMPSTATUS « T « ZERO, call[uiFINHE];

uilINK « T, loadpage[uiutfppage]; *First wakeup comes here
WiBUFPTR «Te 377C,GOTOp[uiCSDONE];

*SUBROUTINE TO LOAD THE HORIZONTAL EVENT RAM
*(ADDRESSED VIA CXREG)
uiLOADHE: T « LDF[uilEPAT,1,11]

WIHECHT « (T);

UiHELOADLOOP: uiHECHNT « (uiHECNT)-1;

uiFINHE:

GOTOfuiFINHE,ALUCO], usectask;

OUTPUT[uiHEADDR, uiCXREG];

uiHEADDR « (uiHEADDR)+1;

OUTPUT[uiHEPAT, uiHEBUF],goto[uiliELOADLOOP]
RETURN;

endfutinit];

Pago
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insert{d0Yangd;
NOMIDASIMIT; LANGVERSTON; MULTDIB;
insert{GlobalDefs];

titlelkeyl;

* KeyBoard Translation Table from DO's to ALTO's

we{byte DATA[ (LH[LSHIFT[#1,10],#2], RH[LSHIFT[{#3,10],#4],
NSEL2@[pp[ /1,42 ,#3,#471]
,at{byteloc])]
SET{byteloc,ADD[byteloc,17]];
welpp,set{ppx,xor@[ L, #1 42, #3,#4]]
setppx,xor@[ppx, rshift[ppx,21]]
set{ppx,and@[1,ppx]]ppx];:

set[byteloc, keytable];

byte[ 177,177,177,1777; *00
byte[177,177,177,1777;
byte[177,177,177,1777;
byte[177,177,117,177]

byte[5,125,115,105]; *20: D1, T10, T9, T8.

byte[75,171,65,1637; « T7, BW, T6, FL4.
byte[172,160,55,457; * FL3, LF, T6, T4.
byte{35,25,16,177]; * T3, T2, T1,
byte[151,177,153,1507;

*

[162,14,177,24]; *
byte[34,44,54,177]; *
hyte[177,64,177,177]; *

byte{162,74,173,1617; *60: «, R10, FRH, FR4.
bytef177,173,113,1047; * , FR5, (spacc), Li1
byte[ 114,124,134,1627; * L8, L5, L2, DEL.
byte[42,177,177,177];  * CTL.

byte[177,177,143,1407; *100:, , shift-R, /.
byte{122,131,73,637; * ., (comma), m, n.
byte[72,70,52,101]; * b, v, ¢, x.
byte[102,177,42,177];  * z, , (ctl),

byte[142,154,141,1327]; *120: return, 46, (quote),
byte{121,110,62,43]; * 1, k, j, h,
byte[23,32,50,41}; *qg, F, d, s
byte[51,177,103,1127; * a, , lock, shift-L,

byte[171,151,123,1307; *140: BW, ], [, p.

byte[111,71,060,33]; *o, i, u, y.
byte[13, 3,30,21]); *L,or, e, W.
byte[31,22,177,1747]; * q, tab, , D2.

bytef170,133,120,1007; *160: bs, +, -, 0

byte[61,53,40,20]; “9, 8,7, 86.
byte[ 0, 10, 1, 117; * 5, 4, 3,2
byte[ 2, 12,177,177}, * 1, esc.

end{ keyl:

setfppx,xor@[ppx,rshiftppx,4]}]
setfppx, xor@[ppx, vshiftfppx,1]1]

Page
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insert{d0lang];

NOMIDASINIT; LANGVERSTION ; MULTDID;
insert{GlobatDefs];
insert[LFDefs];

HITLE] extended -address-ULTASK];

* Last modificd by Chang, September 10, 1979 4:56 PM, move Timer's Regs';
* modificd by Johnssen, -April 7, 1979 12:29 PM;

*modified by Jarvis, June 27, 1979 4:00 PM

SETTASK[uiUTFPTASK];

CHPAGE[uiUTFPPAGE];

SET[uiPART ,ADD[uiUTFPBASEADDR,2077}; *backchannel message dispatch
SET[uiSHCUR, ADDFuiUTFPBASEADDR,60]7; *cursor shift

* WwiMPSTATUS holds keyboard process state information

* The process intializes the count Field with the negative of the number of

* bits in the field. As each bit comes in, the process increments the cotnt.
* When the count reaches zero, the carry out of the count increments the

* state. The field sizes and their assoctated state are:

* state size

* 0 idle

* 1 4 x mouse delta, twos complement

* 2 4y mouse delta

* 3 3 mouse buttons (and status are lumped together in single field)
* 4 status (video, VS, power supply normal, key data follows)

* A 10 key data (7 bits of key, 1 bit of up/down)

N

) post key data
me[keyStart, 74]; * initial state, count=-4, state=}

* The mouse resolves 200 pixels/inch. 35 inches/sec is the maximum specd

* required for tracking lhe mouse. We update the mouse position once cvery

* Tietd, 80 times a second. Thercfore tracking the mouse at maximum velocity
* prequires a field large enough hold 88 counts. Adding 1 bit for sign

* mandates an 8 bit field for x and another 8 bit fictd for y. HNote that this
*uses / bit tields.

* ¢check for message from key board
* calling sequence: lue uiMPSTATUS, call[keyCheck];
* does nol task!!!l
keyCheck: uiMPSTATUS« (uiMPSTATUS)+1, goto[keyContinue, alu#0];
skip[I0 atten], usc Clask; *state=1, count=-4;
return, wiMPSTATUS+ 0C; * reset to state=count=0
return, uiMPSTATUS¢ keyStart;

keyContinue: uiTMSGe rshluiTMSG, 11, skip[no atten];
uiTMSGe (uiTMSG) OR (100000C);
Tue TdF{uiMPSTATUS, 13, 6];
skip[alu=0], usc CTask;
return; * more bits to go in this field

* have accumulated atl bits for this field, dispatch on state

dispatch[ uiMPSTATUS, 10, 37;

disp[.+1]; *finish this field *negative count for next field
WIMPSTATUSE (uiMPSTATUS) or (34c), goto[keyXY], at[uiPART, 27]; *y
WiMPSTATUSE (WiMPSTATUS) or (31c), gotolkeyXY], at{uiPART, 37; *buttons/status
WiMPSTATUSE (uiMPSTATUS) or (30c¢), goto[keyBS], at[uiPART, 47; *key
te rshfuiTMSG, 107, goto[keyStroke], at[uiPART, 6]; *reset

keyXY: uiTMSGe« rsh[uiTMSG, 147, skip[r>=07;
uiTHSGe (uiTMSG) OR (170C); *negative number, extend sign
Tue (uiMPSTATUS) AND (40C); *kludgy test for x or y
te 1sh[uiTMSG, 11], skip[ALU=0];
te uiTMSG; *this is y
uiMOUSEDELXYe (uiMOUSEDELXY)+t;
HiMOUSEDELXY ¢ (uiMOUSEDELXY) AND NOT (400C), goto{keyNoTaskFieldDone];

keyBS: te rsh[uiTMSG, 7];
uiBUTTONS« t;
Tue uiTMSG, use C Task, dblgoto[keyFieldDone, keyIdle, r<0];

keyStroke: uiXMSGe (1sh[uiXMSG, 107) or t;
keyldle: uiMPSTATUS« 0C;
keyNoTaskFieldDone: use CTask;
keyFieldDone; uiTMSGe 0c¢, return;
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*Do horizontal processing. We know that the controller necds data,
xprevVso: Tue wiMPSTATUS, cali[keyCheck];
preVs0: T« 2C, call[uiCheckCursord;

uiVs0:  QUTPUT[{uiNBUFPTR,uiBPREG]; *precomputed uiNBUFPTR to hardware.
« (uibBA) AND NOT (17C);
uibDWA « T,
*Start the first IOFLTCH
uibWT: TIOFETCH1G{ uiBASE,uiDBADDR]

*Calculate the read buffer pointer, the count, and next Tine's.DBA
*in the shadow of the first IOQFETCH (If there is to be more than one)
T « wiBUFPTR « 377C;
uiMBUFPTR « (uiNBUFPTR)-(357C); *From herc on, uilBUFPTR 1s used
*for the count (-(HWRDS + (ADDRESS and 17B)))
TeRHMASK[ uiHWRDS];
WiBUFPTR « (uiBUFPTR)-(T); *377- number of words for the display
uiBUFPTR « (uiBUFPTR) OR (100000C); *Wakeup disable bit
Te (RHMASK[uiNWRDS)+(T); * T « 2*NWRDS
uiDBAC(uibDBAY+(T); *uiDBA is now set up for the next scan line
UiDWACTe(uiDWA)+(20C), CALL uibWT1];

*Loop for second through Nth [OFETCH,

wibWTI: uibBUFPTRe(uiNBUFPTR)+(20C), GUTO[U!BUID) R>=0%;
COFETCHI6[ uiBASE, uiDBADDR], GOTO[uiBUFD2X, ALU>=0T;
WiDWAETE(uiDWA)+(20C), RLETURN;

WiBUFD2: uiVSCOUNT © (uiVSCOUNT)-1,DBLGOTO[uiLNDFIELD,uiCONT,R<0]; *check For field doune
WiBUFD2X: uiVSCOUNT « (uiVSCOUNT) -1, DBLGOTO[uiENDFIELD, uiCONT, RCDT;
WiCONT: uiSLC+(uiSLC)~1,PBLGOTO[ uiDCBDONE , wiMDCEB2,RC0T;

*Calculate the next 1line's uiNBUFPTR
*in the shadow of the last IOFETCH16
GIMDCB2: uiNBUIPTR « 377C;
[eLDFuiDBA, 14,47
WINBUFPTR < (UuiNBUFPTR)-~(T)
TeRHMASK] uiNWRDST;
wiNBUFPTR « (uiNBUFPTR)-(T)
OUTPUITUiBUFPTR, uiBPREG], goto[xprevsoy;

*The DCB is finished.
uiDCBDONE : Tue uiMPSTATUS, call[keyCheck];
Te(uil TNKY);
WiBASEL ¢ 0C, GOTO[uiGetNexthCB,ALU#O];
*The DCB chain is exhausted.
OUTPUT[uiBUFPTR, uiBPREG]; *Send read BUFPTR to the hardware
T « 2C, califuiCheckCursor]; *does TASK return
gotofuiVvsi];

wiGatNextDCH: .
uiBASE « T; *T contains LINK. Set base register to point to next DCB
QUTPUT[uiBUFPTR,uiBPREGT; *Send recad BUFPTR to the hardware
uiNBUFPTR « 377C; *TInit fTor later
nop; *two instr after output
PFETCH2[uiBASE , uihBA,27; *Fetch DBA,SLC
WiBUFPTR « 377C; *Init for later
*Check for long pointer addressing
PEFETCH2[uiBASE, uilINK,0]; *Feteh Link,HWRDS
LU«uiSLC, goto[uil.ong,R<0];

*Short Pointer
T « uiDBA;
uiBASE ¢ T,goto[uiEven0dd];

*Long Pointer

uilong:
PFETCH2[uiBASE,uiBASE,4]; *fetch directly into the base register
uiSLC « (uiSLC) AND NOT (100000C); *clear the sign bit

*Bias uiDCB.SLC by -2. Note that +if uiDCB.SLC = 0 OR 1, at least one
*scan line will be displayed.

uifven0dd: LU « LDF[uiCRWORD,17,17; *Check Evenfiold
wiSLC « (uiSLC)-(2C),GOTOLuiDBAOK, ALU#OT;

uwiDBABAD: T« RHMASK[uilWRDS];
uiBASE « (uiBASE)+(T);

uiDBAOK: Te¢LDF[uiBASE,14,47; *Set up NBUFPTR for the next scan
uiNBUFPTR « (u1NBUFPTR) (T); *uiNBUFPTR « 377C earlier
T<RHMASK[uiNWRDST];
uiNBUFPTRe(uiNBUFPTR)-(T);

*Now fix up the base register so that it is hex aligned and DBA contains the residue

T « (uiBASE) and (17C)

uiDBA « T,

uiBASE « (uiBASE) and not (17C);
*fix up the high half of the base register

T « T1sh[uiBASE1,107;

UiBASE1 ¢ (RHMASK[UiBASE1])+(T)+1;

T¢ 2C, callfuiCheckCursor]; *returns to VS2

*We have just picked up a new DCB. We must output HTAB,
*then go to normal state 0 processing.
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uiVvs2: T « IDF[uiNWRDS,2,87; *calculate HIAB
LULDFfuiNWRDS, 1,17]; *black background bit
WiBUFPTR « (wiBUFPTR) - (T)-1,GOTO[ . +2,ALU#0Y; *uiBUFPTR ¢ 377C earlter
WiBUFPTR ¢ (uiBUFPTR) AND NOT (200C); -
QUTPUT[uiBUFPTR,uiHTAB],goto[ulVS0]; *send it

UiEMDFIELD: uiBASEL « 0C;
WiCRWORD ¢ (uiCRWORD) xor (3C), goto[uiFD1];
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*Wo have displayed the entire chain and the field Is not donas.
*Wait for ond of tield.
xpreVsl: Te 2C, callfuiCheckCursor];
prevsi: call[uiWAKEOFF];
uiVSl: Tue wiMPSTATUS, call[keyCheck];
UiVSCOUNT « (uiVSCOUNT)-1, GOTO[uiFTELDDONE,R<O7;
gotof xpreVsl);

*Turn off wakeallow and return

wiWAKEOFF: uiCRWORD « (uiCRWORD) AMD NOT (200C); *AllowWake ¢ 0
OQUTPUT[ 4iCRWORD, uiCREGT;
wiCRWORD « (uiCRWORD) OR (200C);
wiBUFPTR ¢ 377C; *set up for next run,
OUTPUT[uiCRYORD,uiCREG], goto[Outputwait];

*Check for cursor visible. Enter with T=2.
uiChgckCursor: .
uiCYe (uiCY)-(T), GOTO[uiCURRET, R>=07;
wiCX « (uiCX)+{1000C);
LU « LDF[uiCX,3,1];
GOTO[ uiSENDCX,ALU=0T];
wiCX ¢ 5C; *finished displaying the cursor
uiCy « 10000C;
uiSENDCX:
OQUTPUT[uiCX,uiCXREGT;
Outputwait: nop;
uiCURRET: return;

“The Field is finished. Make Vsync pulse.
uiFTELDDONE:
wiCRWORD « (uiCRWORD) XOR (3C); *complement ficld, set PreVs.
uiFD1:  wiBUFPTR « 200C;
*send black background so that hsync won'l be screwed up
QUTPUT[uiBUFPTR,uiHTAB], call[uiWAKEQFFT]; *returns to uiVsd
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“We are in the first scan Tine of a vertical sync pulse,
*Post tho mouse COORDINATES to core.
wivsad: uwiBASE « 0C;
Te (uiBUFPTR)+(25C); *424b AWD 42bb = Mouse x and y.
PFETCH2{uiBASE, uiDBA]; *aiDBA and uiSLC are used as temps.
Tue uiMPSTATUS, call[keyCheckl;
WiMOUSEDELXY « LCY[uiMOUSEDELXY,117,DBLGOTO[uiSEML, uilNSEML, <O,

WiSEMI: T « 177C,GOTO[uiSEMLIFIN]

uiNSEM1: T « (ZERO)-1

WiSEMIFIN: Te (LDF[uiMOUSEDELXY,7,77) XNOR (T);
uibBA « (uiDBA)+(7);

TeuiMOUSEDELXY«LDF[uiMOUSEDELXY 0,7, DBLGOTOLuiSEM2 , uiMSEM2 RCOT;

uiSEM2: T « (uiMOUSEDELXY) XNOR (177C);
UilSEM2: uiSLC « (uiSLC)r(T):
Te (WiBUFPTR)+(25C);
PSTORL2{uiBASE,uiDBA]; *Rcstore coordinates
UWiMOUSEDELXY « (ZERD), call[uiWAKEQFF]; *returns to uiVS4

Page
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*Post the mouse BUTTONS

uiVS4: uiBASL«177000C; *NOTE modification of uiBASE
wiBASEC(uiBASE)+(30C); *Fetch 177030
PFETCHL[uiBASE, uiQTEMP,0]; *uiQTEMP overlays LINK, MWRDS, DBA, SLC.
Tue uiMPSTATUS, callfkeyCheck];

“convert UTFP mouse button order into ALIO order

*On the UTFP, the sequenice for the buttons (BUTTONS[13:15]) is right,
*middie,left, and 1's mean buttons depressed.

*0n the ALTO, 177030[15:17] correspond to left,right,middle, and 1's
“ip memory mean button NOT depressed.

te 1dF[uiBUTTONS,13,1]; *right button
WiTEMP « t;

t « Tdf[uiBUTTONS, 14,17; *middle button
UiTEMP « (1sh[uiTEMP, 1) or (t);

t « (uiBUTTONS) and (4C); *left button
t « (VITEMP) or (t);

WiQTEMP « (uiQUEMP) or (7C);

t ¢ uiQTEMP « (uiQTEMP) xor (t):

* dqgnore uiQTEMPL and uiQTEMP2
WiQTEMP3 « t¢;

nop; * wait lor write of register
PSTOREA[ uiBASE, uiQTEMP, 07,

uiBASE « ZERO; *reset base register

*Fetch new dcb chain header and interrupt mask.
T &« (WiBUFPTR)+(21CYy; *T<420, Since uiBUFPTR=37/
PFETCH2{wiBASE,uil.INK]; *Get new dcb header from 420, intmask from 421,

*check for recaltime clock update
*save STKP
* wiTEMP « 325C; *Point to RICLOW

UiTEMP « 3556C; *Point to RTCLOW

Te nSTKP;

STKP « uiTEMP, uiTEMP « T, HoReglLockOK;

WiTEMP « (uiTEMP) XOR (377C); *STKP read inverted

STACK «(STACK) AND NOT (100000C),GOTO[uiNORTCOV,R>=0];
*must update RTC

uiTEMP1€400C;

Te(uiTEMPL)+(30C);

PFETCHL1fuiBASE, wiTEMP1];

WITEMPL « (uiTEMPL) + 1;

PSTOREI[uiBASE, uiTEMPL];
*cause vertical field intorrupt
uiNORTCOV: STKP « uiTEMP;

loadpagef0];

T « wiNWRDS, callp[DoIntj; *interrupl mask fetched from 42t above

uiNOTMR: cal1[uiWAKLOFF]; *Recturns to uiVShs
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“Post the keyboard

uivss:

uikpOST:

aikDD:

UiKOOWN:

Tu ¢ LHMASK{uiXMSG], call[uikpPOSTY; '
Tu « LHMASK[uiXMSG], call[uiKPOST}; *do it again for other byte
Tae uiMPSTATUS, callifkeyCheck];

WiBASE € ZERO, GOTO[preVSe]:

uiTEMP ¢ KeyTablel,goto[.+2,alu#0]; *if no data, return right away
uiXMSG ¢ Tsh[uiXMSG, 107, return; *shift to other keyboard char

UiTEMP « (uiTEMP) or (KeyTahlel);

t ¢ 1df[uixMsG,1,67; *Get word number (4 bytes per word)

uiTEMP « (uiTEMP) + (T); *Form final address

t « 1dffuiXM5G,6,1]; *set h2 to high/low word

APCRAPCTASK « uiTEMP; *Address to read in Control Store

READCS; *get the word

t ¢« CSDATA, AT{uiUTFPBASEADDR,3007; *must be at an even location for READCS
uibDBA « t; .

Tu « IDFLUiXMSG,7,17: *low or high byte

gotol . +2,atu#bD], uiBASE « 177060C;

uiDBA « RSH[uwiDBA,107; *Hced upper byte

WiBASE « (uiBASE)+(34C); *uiBASE « 177034C

Te(LDF{uibBA,16,37); *Get word number

PPETCHI[uiBASE, uiNWRDS]; *uiNWRDS is a temp ~ fetch Alto kbd word
uiDBA « LDF[uiDBA,11,4]; *Gel bit number

BiBASE « (uwiBASE)1(T); *fix base register for store

uiTEMP « T « 100000C; *Do the function wiTEMP « 100000 rshift uiDBA

wiDBA « RSH[uiDBA, 17, goto[.+2,REVEN]; *test bit 15
WiTEMP « T € RSU[uiTEMP,17; *shifi 1

WiDBA ¢ RSU[uiDBA,17, goto[.+2,REVENT; *tost bit 14
UATEMP « T « RSH[UiTEMP,27; *shift 2

uibDBA < RSH[uiDBA,1], goto[.+2,REVEN]; *test bit 13
UiTEMP © T « RSHLUiTEMP,47; *shift 4

tiDBA « RSH[uiDBA, 1], goto[.+2,REVEN]; *"test bit 12
wiTEMP « T « RSH{uiTEMP,10]; *shift 8

*test for key down (0) or up (1)

WiXMSG « 1sh{uiXMSG,107, DBLGOTO[uikKDOWN,uikup, r>=0];

UiNWRDS « (uiNWRDS) AND NOT (T), GOTO[uiKSTORE]; *key down, clear bit

iKUP: wiNWRDS « (uiNWRDS) OR (T); *key up, set bit
uiKSTORE: goto[uwiCURRET],PSTORET[uiBASE, uiNWRDS,0]; *store word

preVse:

wiBUFPTR « 377C, call[uiWAKEOTF]; *returns to wivse
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*Set up the cursor.

*Get cursor coordinates from A26b (X), and 427b (Y)

wivs6: T « (uiBUFPTR)+(27C); *uwiBUFPTR = 377 on entry.
PEETCIR2[uiBASE, uiCX}; *Cursor X,Y coordinates
Tue uiMPSTATUS, calil[keyCheck];
wiCy « (uicCY)+1;

*Tha cursor X counter is loaded by HSF from CXREG. It is
*clocked by [(EdgeClock and SelCursM) cr (NCTk and (HSF or VS'))]

*The cursor hardware counls the X offset from end of horizontal syach. We
*must fudge for interval between horizontal synch and blank.
uiCXe (uiCX)+(40C);

*The cursor buffer is divided into 8 scgments with 6 nibbles in a sogment
*The cursor itself is 16 bits (4 nibbles) wide but a segment must have 5
*wibbles to allow for a cursor not aligned on a nibble boundary. The sixth
*nibble must be all zero. The harware ors this nibhle with all displayed
*nibbles following the cursor. Loading CXREG with a & disables the cursor
*py oring this zero nibble from the cursor with dJdisplay data ali across the
*Yine.

*When the cursor is visible, -X tis loaded into the CXREG in the
*scan line preceding the cursor, and this value is toaded into

*the cursor counter by HS. When V3=0, the cursor counter is
*incremented by NC1k, and when it becomes 0, the next & nibbles are
*sent to the display.

*Here, we want the cursor counter to address the cursor buffer so

*that we can load it one segment at time. The cursor segmenat is CXREG[4:6]
*We start with scgment 1, CXRELG+ 1000C, and during each of the

*next 8 scan Tine times we will send 5 bytes of cursor data followed

*hy a sixth nibble of zero to the buffer, then incremenlt the scqment vaiue in
*uiCXREG.

*uiVSCOUNT is used to hold the value to be loaded into uiCXREG.
uiVSCOUNT « 1000C; *Start load at sasgment 1,

*The even scan lines of the cursor will be displayed if CY is cven
tand the field is even, or if CY is odd and the field is odd.
*Otherwise, the odd scan Tines will be displayed.
WiBUFPTR « (uiBUFPTR)+(32C); *uiBUFPTR « 431b
Ve LDF[uiCRWORD,17,1}; *adjust offset according to cven/odd field
Ie (LDF[uiCY,17,1]) XOR (T);
Te (uiBUFPTR)+T; *starts at cither 431b or 432)
uibDBA « T, gotofuiMORECSETUP];
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*Load one segment of the cursor memory (5 nibbles plus one zero nibblo).
“The address was set up during the previous scan lino.

uiMORECSETUP: OQUTPUT[uiVSCOUNT, uiCXREG], calT{ufWAKEOFF];
Te uibBA;  *Pointer to cursor segment
PFETCH1[uiBASE, uiTEMP]; “Fetch scgment
Tue wiNPSTATUS, callfkeyCheck];
uibDBA+ (uiDBA)+(2C); *Increment pointer (by 2 duo to interlace)
DISPATCH[uiCX, 16, 2}; *Determine amount to shift word,
DISP[.+1], uiTEMP1e 17C;

Ie 0C, GOTO[uiSHCDONE], AT{uiSHCUR,0];:

Te LSH[UiTEMP, 37, AT[uiSHCUR, 17;
wiTENPe RSH[uiTEMP, 17, GOTO[u4SHCDONET;

TeLSH{uiTEMP, 27, AT[uiSHCUR,27;
uilEMPe RSH{uiTEMP, 27, GOTO[uiSHCDONE];

Te LSH[uiTEMP, 17 AT[uiSHCUR,37];

wiTEMPe RSH{wiTEMP, 37, GOTO[uiSIICDONE];

UISHCDONE: wiTEMP1e (uiTEMPL1) AND (T);
uiCNTe 2C;

uiSENDCLOOP: T« LDF[uiTEMP, 0, 47; *Loop for first 4 bytes
UiNWRDSe T; *uiNWRDS is a temporary, not used during VS,
OUTPUT[ uiNWRDS, uiCURSM];
wiCNT« (uiCNT) -1, skip[R<OT]s

uiTEMP« LSH[uiTEMP, 47, GOTé[uiSENDCLOOP];

OUTPUTLUiTEMPL, uwiCURSMT]; *Send 5th nibble.

LU¢ LDE[uiVSCOUNT, 3, 17;

QUTPUTLLiTEMP, uiCURSMT, skip[AlLU#0]; *0 for 6th byte

iVSCOUNTe (uiVSCOUNT)+{(10€0C), GOTO[uiMORECSETUP]; *next seguent

Te RSH[uiCX, 27; *cursor loaded, CX counts nibbles, not bits
uiCXe (ZERO)-T; *And it is negated.
LU uiCRWORD, skip[R ODD]; *Test Field
uiCYe (uwiCY)-(1C); *even field
UiCSDONE: uwiVSCOUNTe 6C; *initialization code jumps in here
QUTPUT[uiVSCOUNT, uiCXREG], call[uiWAKEQFF]; *disable cursor

ORI AR R R ol R R IR R o Ol K R Tk R R Rkl R K KR K R ok R bk Ok R

*ilow do I love thee?
*Let me count the ways.

*This is the best accounting that I can mannage for what goes on in the
*horizontal scans during vertical retrace

*uiVS3 mouseXY 1
*uiVS84 buttons, RTC, field wakeup 1
*uiVSs keyboard 1
*uivs6 cursor setup 1
* load cursor 8

* subtotal 12

*The UTLF gives 404 or 405 visible Tines for even or odd [ields respectively
*(see uiLVX and uioObX). In order achieve an 875 1ine scan the UTLF must idle
*21 Tines.

uiVSCOUNT« 25C;
uivsioop: dblgoto[.+1, uivs10, alu#0]

Tue uiMPSTATUS, call[keyCheck];

call[uiWAKEDFF];

uiVSCOUNTe (uiVSCOUNT)-1, goto[uivsloop];

ORI R R ok K S R kR K R K R R R K R OK R R R K K e
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*We are in the last scan line of a vertical sync pulse.
*Set up uiVSCOUNT for the next Ficld.
“Uil.INK has rv420, fTetched during VS4,
WiVS10: uiCRWORD- (uiCRWORD) AND NOT (2C); *ProVs ¢ 0
OUTPUTTuiCRYORD, uwiCREG];
WiBUFPTRe (uiBUFPTR) OR™(100000C);
LU« LDF[uiCRWORD, 17, 17;
Te uilLINESPIRFIELD, DBLGOTO[uikVX, uilODX, ALU=0];
uiEVX: uiVSCOUNT« T, GOTO[uiDCBDONE];

utObX:

uiVSCOUNTE (ZERD)*+(T)*+1, GOTO[uiDCBDONE];

endfuitask];

Page
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* ¥ % %

3-Nov-79 19:16:583

MicroD 8.7 (0S 16) of June 8, 1979

Last edited by Chang, September 12, 1979 10:52 AM
edited by Chang, July 6, 1979 6:12 PM

197¢ 5:24 PM

edited by Johnsson, June 18,

INSERT{ OccupiedDefs];

*

% *

"

B

*

* =

®

#

*

=

=

TITLE[MesalOccupied];
tocations reserved on page 0

IMRESERVE[O, 0, 2];

TMRESERVE[ 0, 100, 567
TMRESERVE[0, 156, 107];
IMRESERVE[0, 166, 5];
IMRESERVE[ 0, 173, 47:
IMRESERVE[0, 177, 74]
IMRESERVE[ 0, 300, 32]
TMRESERVE[ 0, 335, 237:
IMRESERVE[ 0, 361, 17]

Locations reserved on page 1

IMRESERVE[ 1, 100, 142];
IMRESERVE[ 1, 273, 17];

Locations reserved on page 2

IMRESERVE[2, 0, 100];
IMRESERVE[ 2, 100, 17271
IMRESLRVE[ 2, 310, 607
IMRESERVE[2, 372, 173
IMRESCRVE[2, 374, 1];
IMRCSERVE[2, 376, 17;

Locations reserved on page 3

TMRESERVE[3, 0, 367];
IMRESERVE[3, 370, 10]:

Locations reserved on page 7

IMRESERVE[ 7, 27, 1]:
IMRESERVE[ 7, 76, 17;

o % % & %

*

Locations reserved on page 108

IMRESLRVE[ 10, 0, 3637;

locations reserved on page 12B

IMRESERVE[12,. 0, 361];

lLocations reserved on page 148

IMRESERVE{ 14, 0, 137];

Locations reserved on page 158

IMRESERVE[ 15, 300, 1]

#

lLocations reserved on page 168

TMRESERVE[ 16, 0, 3707;

*

Locations reserved on page 178

IMRESLRVE[ 17, 0, 1407;
TMRESERVE[17, 0, 40];

END;

-

buffor trap and fauit
PNIP

PNIP

LRI

overlayed linkage location
* overlayed linkage location

Reserved for RS232
overlayable init code
Reserved for RS232
overlayable init code
overlayable init code
overlayable init code

overlayed linkage location
overlayed linkage location

overlayed linkage location

initialization

kernel
* Key Translation Table

Pago

1
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*
#
»
#

MicroD 8.6 (0S 16) of April 27, 1979

at 18-Jun-79 16:08:59

tast editcd by Chang, July 16, 1979 3:16 FM
edited by Jofinsson, June 18, 1979 4:27 PH

INSERT{OccupiedDets];

*

£

%

TITLE[Mesa20ccupied];
Locations reserved on page 0

TMRESERVE[O, 0, 27;

IMRESERVE[O, 2, 12]:

" IMRESERVE[0, 166, 107;
IMRESERVE[ 0, 173, 47;
TMRESERVE[O, 300, 321

fLocations reserved on page 2
IMRESERVE[ 2, 100, 63];
lLocatious reserved on page 4
IMRESERVE[ 4, 0, 340];
IMRESERVE[ 4, 341, 1];
IMRESERVE[ 4, 345, 1];
IMRESERVE[ 4, 351, 13;
[MRESERVE[ 4, 355, 17:
TMRESERVE[ 4, 361, 1];
IMRLSERVE[ 4, 365, 17;
FMRESERVE[ 4, 371, 17;
IMRESERVE[ 4, 375, 11;
IMRESERVE[4, 377, 17;
Locations reserved on pagc 5
TMRESERVE[5, 0, 400];
Locations reserved on page 6
IMRESERVE[G, 0, 3627;
IMRESERVE{ 6, 365, 1];:
TMRESERVE[G, 371, 17;
[MRESIERVE[G, 376, 1]:
IMRESFRVE[6, 377, 17;
Locations reoserved on page 7
IMRESERVE[7, 0, 400];
Locations reserved on pagec 11B
IMRESERVE[11, 0, 366]
Locations reserved on page 13B
IMRESERVE{13, 0, 400];
Locations reserved on page 14B
IMRESERVE[ 14, 137, 241}

Locations reserved on page 153

(MRESERVE[ 15, 0, 3747];
IMRESERVE[ 15, 377, 17:

Locations reserved on page 168
IMRESERVE[ 16, 0, 357];

Locations reserved on page 17B
IMRESERVE[17, 0, 1407;

END;

J-Nov-79 19:15:53

* buffer trap and fault

Page
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insert[ddlang];
NOMIDASINIT; LANGVERSION ; MULTDIB;
insert[GlobalDefs];

FOILEm) ]

MESA JUMP AND ARITHMETIC INSTRUCTIONS
last moditfied by Johnsson, June 11, 1979 11:27 AH
Tast modified by Sandman, May 9, 1979 2:24 PM
Tast moditied by Sandman, March 13, 1979 6:30 PM

PR

%

This code assumes that PCB,,PCBh is a base register pair pointing

to the current instruction quadword. The low two bits of PCHB are 0,

and the low 3 bits of the PC (which point to a byte witihin the quadword)
are kept in the (hardware) register PCF.

Since code segments cannat cross 64K boundaries, and are limited to
32K words in length, the two bytes of PCBh are forced to be cqual,
rather than having the least significant byte differ from the msb
by 1 as is the normal case for base registers

PCF is incremented by Lhe functions Nextlnst and NextData. It is
assumed that the register PCX is loaded automatically from PCF at
the start of every bytecode.

Only the low 3 bits of ICF are loaded by PCFe¢, but PCF and PCX
contain 4 bits so that overflow will be thandled property.
%

MesaRefi116: gotop[MesaRefill], Pfetcha[PCB, IBUF, 47, at[3377]: *refill for page 6

ONPAGE[07;

*Buffer refill,

MesaRefill:
PCB « (PCB) + (4C);
PCF « Rlero;

EE T EERE R RS Slart ()r pilot CO(](-) AR R R R E P R E R EE R .
nop; * hold page fault on page 0

return;
wakk b kkid Eng OF PIToT COMQ * %% %H & s ok ok H o R &b s 0 o 30K 00 0 oo K 8 B K K

,k//:k*:k*i*:i Start of A]to Code AN K ok R RO R R R R K R R R R R R kK O R e R
SwapBytes: *
1Buf « ley[IBuf, 10]; #

[Bufl « lcy[iBufl, 107; "

Buf2 « Tey[IBuf2, 10]; *

IBuf3 « loy[ IBuf3, 10], RETURN; *

*

wgErkasak Enc oF ATTO COUE %% Kk 5K wob Bk b R K o 00 R K 3 30 R KK R R Bk Rk K

Page
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ONPAGE[6];
%
Jn, n=2-8. PCF points to the byte beyond the opcods when excecution
starts, so 1f PCF 1is odd, the opcode is in the even byte of the
current word, if PCF is even, the opcode is in the odd byte of the
previous word. The word displacement of the target from PCF[0:2]]
and the final 1sb of the PC are:

n PCF PCF
even odd

2 0,1 1,0

3 1,0 1,1

4 1,1 2,0

5 2,0 2,1

6 2,1 3,0

7 3,0 3,1

8 3,1 4,0

9 4,0 4,1
%
J2: T¢0C, GETRSPEC[127], dblgoto[Jnk,In0,Reven], opcode[200];
J3: TeiC, gotofJnux], opcode{201]; . -
Ja: TelC, GETRSPEC[127], dblgote[JnE,Jn0,Reven], opcode{202];
Jb: Te2C, goto[Jdux], opcode[203]
J6: Te2C, GETRSPEC[127], dblgoto[JnF,dn0,Reven], opcode[204];
Jdi: T«3C, goto[Jnx], opcode[2056];
Ja: Te3C, GETRSPEC[127], dblgoto[JInE,dn0,Reven], opcode[206];
J9: TeaC, goto[Jnx], opcode[207];
JnX: Te (VdF[GETRSPEC[127],14,3]) + (T), goto[JnOcom];
JnE: Te (VAf[GETRSPEC[1277,14,37) + (T), gotofJnLLom];
Ino: Te (1dP[GETRSPEC[127],14,3]) + (T) +1, golo[JuECom};

JnECom: Pfotcha[PCB, TBUF];
Te PCB « T, *bypass kiudge
GETRSPEC[127], dblgoto[JnLCo, JnECe, Rodd];

JnECe: PCB « (Ish[PCB,1]) + 1, goto[JInFin];
JnECo: PCB « (1sh[PCB,1]), goto[JnFin];

JnOCom: Pfetchd[PCB, IBUF];
Te PCB « T, *hypass kludge
GETRSPLC[127], dblgoto[JInOCo, JudCe, Rodd];

Jn0Co: PCB « (Ish[PCB,17) + 1, goto[JInFin];
JnOCe: PCB « (1sh[PCB,1]), goto[JInFin];

ks bkt Stapl of Pilol Code %% %S sk ook h ok ko O %8 ko kR R R kR R

JnFin: PCF « PCB; *only the Tow 3 bits of PCF are Toaded *
PCB « T; w
ooz e ok kR & Eﬂd of P]‘Ol ccde EE R L L R R E R

agakaakan GEapl ofF ATLO COQQ %%, H A Hok sk K 0k KR K R R K R R RO KR Rk

JnFin: PCF « PCB; *only the low 3 bits of PCF are loaded *
PCB « T, LoadPagel0]: *
JSwap: Callp[SwapBytes]; . »
Tu « HextInst[IBUF], call[JnRETx]; *

wgpracnrnkkx Frd of ATLO CoUE T s % Hk &k m b kot i ok dohok ok ok kR Rk R A R KRR R R R F UK R

P6Tail:
JnRET: 1u ¢« NextInst{IBUF];
JnRETx: PCB « (PCB) and not (3c), NIRET;
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% :

Jump Byto: alpha is a signed dispTacement - from the bpcodo

Ihis works for -128 < alpha < 122,

This code (and that for JW) uses the register A110n05 as a

temporary, and resets it when done. i

o L

JB: T« (HextData[IBUF])-1, opcode[2107;
T « (PCXREG) + (T); *PCX = 0..7 here {the NpxtData may have caused refiil, but

*PCX dis still correct, since PCX is Toaded when the refill code returns)

*T has tho signed BYTE displacement relative to PCB |~
*If jumping backward in same quadword, negative may have become positive;
*mask T to 8 bits

oAk RNk SEaph OF P Aot Cocla 8054 sk s b o A0k SO0 i Bk OKOK S BRI R kK OR Wk

JBr: AT10nes « (rhmask[A110nes]) AND T, goto[J8q, noH2bit8]; »

wzkanksrx End oFf PiTot Code #% %% % %o st w it no bk ioioh % ik 908 3 bk a0k 3 KR 308 & r ok lok b K

W//to*ll:l:h* Start of A’LU Code ihll"iﬂl’l*#i;k’l**»‘l‘»{“ﬁ'ﬂ*lli’ltl*?l!éi\t#*&*:l*:hlkfkillﬁlﬁtllllﬁ"l
JBr: T « (rhwmask[A110nes]) AND T; : *
Al10nes « (Zero) + (T) + 1, goto[JBq, noH2bit87]; *

wqyramwamrs End of ATLO COU@ ™% % T WM %MK M R MIOK S KR KRR IR KRR KRR R

PCB « (PCB) - (200C); *If bit 8 = 1, the quahtity in T and Al10nes is the byte
*displacement + 400b. We subtract 400b bytes from PCB.
JBq: I « rsh[AT10nes,1]; *form word displacement

*T has positive WORD displacement relative to PCB
JBy: Pfotcha[PCB, IBUF];

PeB « Ty

PCF « Al10nes;

Aok SEapt 0F P10 COGia %% doh ik a ok R R BRI RN A MR RN

A110nes « (Zero)-t, goto[JInRet]; id

wakkshkkd g OF PTTot CodE * % % woh s i doam s R & KR HOd KoM ko K W R R R KK K

=k//J:4:lm#*t St(‘ll‘t of A'Lo Code ltl!#’l#&*i*:kvk**’6li*ﬂ’l*vk**:k’l*#J**t*w**k*tt##*ﬂ‘*
Al10nes « (Zero)-1; *
LoadPage[0], gOLo[JSwap] *

wgprrkdnan Frd of ATLO CO ™™ H %5 b ah ks doh s b s s b ok k¥ Sl AR R kA SRR BNk E Kk bRk

*Jump Word: alpha,,beta is a 2's complement disp1acemeut from the opcode.
ok R KR Stﬂrt Of P-i]ot Code EEEE EREE EEE bk K ek Atk B ook Rk kR ke ok ek R R R ok R R
JW: 1u « CycteControl « NextData[IBUF], opcode[211]; *got alpha *

T « NextData[IBUF]; *got beta *

wakkkdorEn End of PATob GO MM % o o ORI IR SRR K R R R R RO Rk kR X

dfrnahsnt Sraprt OF ATTO COAE M %% %t s omh d fok ok Skok R b b H KR R R SRR

JW: Tu « GetRSpec[127], skip[R even], opcodef211]; *
Tu ¢ HNextDatal [Buf]; : *
T ¢« NextData[1BUFY; *gel beta : *
Tt « CycleControl « NextData[I8BUF]: *got alpha "

RV EEEE LR E"d of [\]to C()dc LR R R R L N L E R R L R
T « (thmask[GetRSpec[127]]) OR T; *Cyc'teControl is in bits 0:7

*T has signed WORD displacement relative to the opcoie

LR E RN Sta]-t Or p'ilOL code R R R R s L R E L E R R
Jux: T « (PCFREG) + (T); "
Al10nes ¢ T « (FormMinus4[A110nes])+(T)+1, dblgoto[JWp,JIWn ALU>=0T; *-4+T+1 = T-3

wnkwaakik Eng of Pilot Code %5tk ko dosor ko b otk bkl kK F 0k iR R RO R R

A AR SLart of A1t0 Cod() o ol OW R Kl A R KK Rtk B K o ok Tk R R R R R R R K R R R
Jux: T « (PCFREG) + (T);: *
Al10negs « T « (AT10nes)+(T), dblgoto[JdWp, JWH ALU>=0T; *T-1 *

wprxekxts Fnd of Alto Code P S S A

Jwn: T « 100000C; *ncgative displacement - put in the bit that the shift is about to lose
T ¢ (rsh{A110nes,1]) or (T), goto[JBy];
JWp: T « (rsh{A110nes,1]), goto[JBy]:
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*Jump Equal n, n=2..9: .
JEQ2: « (stack&-1), call [JECEVtest], opcodef212];
T ¢ T, goto[JnECom]; * Load T for bLypass kludge

JEQ3: T « (stack&-1), call [JEQODtest], opcode[21d];
T « (Form1[A¥10nes]) + (T), goto[JnOCom];
JEQ4: T « (stack&-1), call [JEQEViest], opcode[214];
T « (Forml{Al10nes]) + (T), gotofdniCom];
JEQ5: T « (stack&-1), call [JEQODtest], opcode[218];
T « (Form2[A110nes]) + (T), goto[JnOCom];
JEQG: T « {stack&-1), call [JEQEViest], opcode[21G];
T « {(Form2[A110nes]) + (T), goto[JInECom];
JEQ7: T « (stack&-1), call [JEQODtest], opcodef217];
T « (Form3[AT10nes]) + (T), gotofInOCom];
JEQ8: T « (stack&-1), ca]f[’JbQEVLLsLL opcodef2207;
T « (Form3[AT10nes]) + (T), goto[JInECom];
JEQO: T « (stack&-1), call [JEQODtest], opcode[22L7;
T « (Yorma[AT10nes]) + (T), goto{InOCom];
JEQEVtest:
lu « (stack&-1) - (T);
dblgotof JEQjmp, JnRET alu=07], T « (1df[GETRSPFC[127],17,1]):
JEQUDtest:
Tu « (stack&-1) - (T);
dblgoto[JEQjmp,IJnRET,alu=0], - 0C;
JEQjmp:

T « (1df[GETRSPEC[127],14,3]) + (T), return;
“Jump Equal Byte

JEQB : T « (Stack&-1),call[stkdil],usectask, opcode[Z?Z]
JEQBx: T « 2c¢, dbigoto[Ejmp,Onojmp,ALU=0];

Ejmp: * T contains length of instuction (2)
T « (NextData[IBUF]) - T;
Ejmpx:
I « (PCFREG) + (T), goto[JIBr];
Onojmp:
Tu « NextData[ IBUFT;
Onojmpx:

Tu « NextInst[IBUF],call[JInRETx]

stkdif: Tu ¢« (stack&-1) - (T), return;
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*Jump Hot Equa] n, n=2..9:

JNEZ T«
T«
JINEZ: T «
T«
JNE4: T ¢
T
JNES: T «
T «
JNEG: T
T «
JNET: -

T

r
T

JNES: T«
T

-

T

JNE9: T
T

JNEEViest:

Tu « (stack&-1) -~ (T);
dblgotof JNEjmp,INEnojup,alus0],

JNEODtest:

Tu « (stack&-1) - (T

(stack&-1), call
T, gotofJdntCom];

(stack&-1}, calil
(Form1{A110nes])

- (stack&-1), call
« (Forml[A110nes])

(stack&-1), call
(Form2[A110nes’])

« (stack&-1), call
- (Form2[A110nes])

{stack&-1), calil
(Form3[Al10nes])

(stack&-1), call

- (Form3{A110nes ])

(stack&-1), call
(Forma[AT10nes])

3-Nov-79 19:15:53

[JNEEVtest], opcode[2237];
* toad T for bypass kludge

[JNEODEtest], opcode[2247];
+ (1), gotof[Jn0Com];

[JINEEVEest], opcode[2257;
+ (T), goto[JInECom};

[JNEODtest], opcode[226];
+ (T), goto{In0OCom};

[JNEEVtest], opcode[227];
+ (T), gotofdnECom];

[JNEODtest], opcode[230];
+ (T), goto{JnOCom];

[JINEEVtest], opcode[231]
+ (T), goto[JnECum];

[JNEODtest], opcode232]
+ (T), goto[JInOCom};

)i
dblgotofINEjmp, INEnojmp,alu#0], T « 0C;

JNEjmp:

T « (VdF[GETRSPEC[127],14,3]) + (T), return}

JINEnojmp:

Tu « NextInst{IBUF], call[JInRETx]; -

*Jump Not Equal Byte

JNEB: T ¢ (Stack&-1),call[stkdif],
2¢, dbigoto[Ojmp,

JNEBx: T «

Enojmp,ALU#O]Y;

0jmp: * T contains length of instuction (2)
T « (NextData[ IBUF])

Enojmp:

- T, callfEjmpx];

tu « NextData[ IBUF],call[Onojmpx];

T ¢ (1dF[GETRSPEC[127],17,1]);

usectask, opcode[233];

Page

5
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*Jump Less Byte - jump +if (T0S-1) < TOS

JLB: T« (Stack&-1),callfstkdif]}, usectask, opcoda[2347;

JiBx: T « (RZero)+1, dblgoto[JLBpos,JLBuey,ALU>=07, FRELZERESULT; “ T e 1
JLBpos: T ¢ (RZero) + (T) + 1, dblgotolQnojmp, Ejmp, MOOVF; * T e 2
JLBneg: T ¢ (RZero) + (T) + 1, dblgoto[Ojmp,Enojmp, NOOVF }; T2

“Jump Greater Equal Byte
JGEB : T « (Stack&-1),call[stkdif], usectask, opcode[2357;
JGEBx: T « (Rlero)+l, dbigoto[JGEBpos,JGEBneg ,ALU>=0T], FREEZERESULT; *T e 1

JGEBpos: T « (RZero) + (T) + 1, dblgoto[FEnojuip,0jnp,OVF]
JGEBneg: T « (RZero) + (T) + 1, dblgoto[Ejwp, Gnojmp, OVF];

P
]
T T
N

*Jump Greater Byte
JGB: Stack&-1,usectask,call[stksw], opcode[2367;
Tu « (Stack&-2) - (T), goto[JLBx];

*Jump Less Equal Byte
JLEB: Stack&-1,usectask,call[stksw], opcode[237]; '
lu ¢ (Stack&-2) - (T), goto[JGEBx];

stksw: T « stack&+1l, return;

*Jump Unsigned Less Byte
JuLB: T « (Stack&-1), usectask,call[stkdif], opcodc[240];
JULBx: T « 2¢, dblgotol[Onojmp,Ejme Carry];

*Jump Unsigned Greater Equal Byte P
JUGEB: T « (Stack&-1), usectask,call[stkdif], opcodef241];
JUGEBxX: T « 2¢, dblgoto[Ojmp,Enojmp,Carry];

*Jump Unsigned Greater Byte :
JUGB : Stack&-1,usectask,call[stksw], opcode[242];
lu « (Stack&-2) - (T), goto[JULBx];

*Jump Unsigned less Equal Byte
JULEB: Stack&-1,usectask,call[stksw], opcodc[2437];
Tu « (Stack&-2) - (T), goto[JUGEBx];

*Jump Zero Equal Byte
JZEQB: Tu ¢« (Stack&-1), goto[JEQBx], opcode[244];

*Jump Zero Not Equal Byte
JIREB:  Tu ¢ (Stack&-1), goto[JNEBXx], opcode[245];
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*Jump Indexed Byte
EEE R R L SL(’lI‘T, of p-"‘ot CO{’G eSO X N R R e R R KR ok ko B K Rk ko R ok o R
JIB: I« Stack&-1, uscctask, call[stkdit], opcode[246];

gotof JIBnojmp,carry’], Stack&+1;

Tu « CycleControl « NextDatafIBUFTY; *get alpha

T « NextData[IBUF]; =get beta :

“« B & %

T « (Thmask[GetRSpec[127]}]) OR T; “Cycletontrol is in bLits 0:7 =»
T« {rsh[Stack,1]}) + (T),task; : -
PFETCHI[CODE,RTEMP]; »
Stack&-1, dblgoto{JIB1,JIBr,Reven]; *

JIb1: T « (VdF[RTEMP,0,107), goto[JWx];
JiBr: T « {rhmask[RTEMPT), goto[JuWx];

JIBnojmp:
Tu ¢ NextData[IBUF], call[JlWnojmpx]; *skip alpha

sawwnhrmi End oFf PAlob Code %™ R iondmn i m won ks ook fos BRIk 6 S ER KRR R R Rk

Aok iR d SEapt Of ATEO Coan %% % i m w8k i R R KR R NN RCCR R R KK R

JIn: T « sUnimplemented, goto[doTrapP6], opcode[246]; i

sppaankkmd Fgd of AT CogQ % 2 iom ko s oo oOh s o R R O KRR SRR R R R

*Jump Indexed Word

ok R REER SEapt of PATot o % f# 0 sk s ok R R OR SkR R KK KK KR K R OO A R

JIW: T ¢ Stack&-1, usectask, call[stkdif], opcode[247]; .
goto[ JIWnojmp,carry],Stack&+1; > -
Tu « CycleControl « NextData[IBUF]; *get alpha *
T « NextData[IBUF]; *get beta -

wxkdkk kP of Pilot Code %% s mackiohmok daon f ko o kAR KR R R R Rk

Mgk sk Srart oF ATLO Codo ™% AR Rk sk d sk hoiok w ok kKR KK R KRR KR R R R kR

JIW: Ty « GetRSpecf{127], skip[R evenl], opcode[247]; *
Tu « NextData[IBuf]; ®
T « Stack&-1; *
usectask, califstkdif]; o *
goto[JiWnojmp,carry],Stack&r1; H ®
I' « NextData[IBUF}; *gel beta *
Tu « CycleControl « MextData[IBUF]; *get alpha *

wppEaaar ks g oFf ATUO GO %% 5 5 b R o i a8 R kKSR R R O R KRR O K KO

T « (Ihmask[GelRSpec|127]]) OR T; *CycleControl is in bits 0:7
T « (Stack&-1) + (T),task;

PFETCHI[CODE,RTEMP;

T « RTEMP, goto[Jwx];

JTWnajmp: ’
Tu « HNextData[ IBUF]; *skip alpha
JIWno jinpx
Stack&-1; *adjust the stack
tu « NextData[ IBUF}, cali[JInRET]; *skip beta
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*ADD
@ADD : T + Stack&-1, opcodef2560];
Addx : Tu « NextInst[IBuf];

Stack ¢ (Stack) + (T), NIRet;

*SUB
@suB: T « Stack8&-1, opcode[251];
Subx: Tu « NextInst[IBuf];

Stack ¢ (Stack) - (T), NIRet;

*Multiply - The high half of the 32-bit product is left above the top of the stack
* product Tow in Stack, hi in RTEMP1
* multiplipticand tow in RTEMP, hi in xFMX
* multiplier in xFMY
@MUL: T ¢ RTEMP1 ¢ 0c, opcode[252];
SALUF « T, callfPopToT}; * Saluf = 0 is a no op
xfMY « T, UseCTask, call[PopToT];
Stack&+1l « Oc, skip[atu#0]; * tests xfMY « T
Stack&+1l « 0c, goto[mdPop]
RTEMP « T, call[.+17;
xFMY « (rsh[xfMY,17) salufop (T), skip[reven]}; * top of loopl
Stack « (Stack) + (T), dblgoto[mulDone, MULa, alu=0]
MULD : T ¢ RTEMP « (RTEMP) + (T), FreezeResult, skip[r>=0];
RTEMP1 « (RTEMPL) + 1, UseCoutAsCin, goto[mullong];
RTEMPL ¢« (RTEMP1) + 1, UseCoutAsCin, return;

MULa: FreezeResult, goto[MULLT;

mullong:

xfMX « 1¢, call[.+17];

Tu « (xfMY) salufop (T), skip[reven]; * top of loop2
Stack « (Stack) + (T);

RTEMPL « (RTEMPL) + 1, UseCoutAsCin;

RIEMP « (RTEMP) + (7);

T « xtMX, FreezeResult;

xFMX &« (xfMX) ¢ (T) + 1, UseCoutAsCin;

xfMY « rshxfMY,1], skip[reven]; :
T « RTEMPL ¢ (RTEMPL) + (T), dbigoto[mdPush, MULc, alu=0];

T « RTEMP, return;

MULc: T « RTEMP, return;
nulbone: T « (RTEMPL) + 1, UseCoutAsCin, goto[mdPush];

ndPush: Stack&tl « T, gotofmdPop];
mdPop: Stack8&-1, goto[P6Tail};

PopToT: T ¢ Stack&-1, FreezeResult, return;

*Double
DBL: T « Ish[Stack&-1,17], Opcodef[253];
PushTPG6: Tu « NextInst[IBUF];

Stack&rl « T, NIRET;
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*Nivide -

3-Hov-79 19:15:63

(T0S-1) /708,

*The remainder is left above the stack.

eDIV:

*Long Divide - (T0S-1),,(T08-2)/T0S.

MHBR « Stack&-1, opcode[254];
T « 0c, goto[LDIVx];

*The remainder is left above the stack.

* dividend Tow in Stack: hi

in RTEMP

* divisor in T

* quotient appears in Stack;

QLDIV:
LDIVx:

remainder in RTEMP

MNBR « Stack&-1, call[PopToTl], opcode[2657];

RTEMP « T, LoadPage[opPage0];

T « MNBR, gotop[.+1];

onpagefopPage0];

Tu « (RTEMP) - (T), goto[zerodivide, alu=0];

goto[dividecheck, carryl;

nop;

rent « 17c, callfdivStart];

Tu « RTEMPL; * top of lJoop

RTEMP « (RTEMP) - (T), skip[atu=0]; * subtract divisor
Stack « (1sh[Stack,1])

skip[nocarryl;

+ 1, dblgoto[divsl, divs0, r<0]:

Page

Single word dividend, single word dalvisar, no check Tor overflow.

DoubTe word dividond, single woird divisor, no check for overflow.

*q bit 1

Stack « (léh[Stack‘lj) + 1, dblgoto[divsi, divs0, r<0]; * q bit 1

RTEMP « (RTEMP) + (T); * add back divisor

divStart:

divsi:

divs0:

divhsl:
divhs0:

divDonel:
divDone?:
divPush:

dividecheck:
zerodivide:

Stack « 1sh[Stack,1], dbigoto[divsl, divsO,

rent < (rent) - 1, gotof{divDonel
RTEMP « (1sh{RTEMP,17) ¢ 1,

r<0]; * shift 1
reat « (rent) - 1, goto[divDone2, r<07; * shift 0
RIEMP « Tsh[RTEMP,1], dblgoto[divhsl, divhs0, r<0];

RTEMP1 « 1c,
RTEMPL « Oc,

return;
return;

* next quotient bit known to be 1
* pnext quotient bit unknown

T « RTEMP, tLoadPage[opPage2], goto[diqush];'
T « RTEMP, LoadPage[opPage2], gotofdivPush];
Stack&+1 « T, golop[mdPopl;

T ¢« sDivideCheck, goto[doTrapP4a];
T ¢ sZeroDivisor, goto[doTrapP4};
onpage|opPage2];

dblgoto{divhst, divhs0, r<0};

r<0]; * q bit 0
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*Negato
QNEG: T ¢ Stack&-1, Opcode[256];
T € (Zero) = (), goto[PushTPG];

*Tncrement
QINC: T « (Stack&-1) + 1, goto[PushTP6], Opcode[257];

*And
BAND: T ¢ Stack&-1, Opcode[260];
Stack + (Stack) and (T), goto[P6Tail];

*OR .
©QOR: T « Stack&-1,.0pcode[261];

Stack « (Stack) or (T), goto[P6Tail];
*XOR

@XOR: T « Stack&-1, Opcode[262];
Stack « (Stack) xor (T), gote[P6Taill;

*Shift
@SHIFT: T « Stack&-1, Opcode[2637;
dblgoto[ShiftRight,Shiftleft, ALUCO] , RTEMP «T ;

ShiftRight: RTEMP « (RTEMP) + (17C);

dblgoto[SHF1,SHF2,Carry];
SHF2: goto[PG6Tail],Stack « Zero; *shift count > 17 , use zero
SUF1: CycleControl ¢ RTEMP;

goto[P6Tail},Stack « RF[Stack};

Shiftieft: Tu « (RTEMP) and not (17C);
dblgoto[SHF3,SHF4 ALU=0], T « (RTEMP) ;
SitF4 . goto[PGTaill,Stack « Zero ; *shift count > 17 , use zero

*T has positive count. form 0,,-count, then use WFA
SHF3:  RTEMP « (Zero) - (T) - 1 ;

RTEMP « (RTEMP) and (17C) ;

CycleContrel « RTEMP

golo[P6Tail],Stack « WFA[Stack];
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*Double Add

ODADD:  MMBR « Stack&-1, callfGetTDecStk2], opcode[2647]; *point to Isb of top doubleword
Stack « (Stack) + (T); * add low bits
Stack&+1, goto[dAddC, carry];
T « MNBR, goto[Addx]; * pick up high bits of top doubleword

dAddC: T « (MNRR) + 1, goto[Addx]; * plek up high bivs of tep doubloword

*Double Sublract

@psSuUB:  MMBR « Stack&-1, callfGetTDecStk2], opcode[2657; *point to I1sh of top doubleword
Stack « (Stack) -~ (T); * subtract Tow bits
Stack&t1l, goto[dSubC, MoCarry]; *point to amsb of second doubleword
T « MNBR, goto[Subx]; *remember msb of top doubleword (70S)

dSubC: T « (MNBR) + 1, goto[Subx];

GetTDecStk2: T ¢ (Stack&-2), return; *grab it, point to Isb of second doubleword

*Double Signed Compare:

*TF (T0S-2),,(T0S-3) < TOS,,(T0S-1), push -1

“If (T0S-2),,(T0S-3) = T0S,,(T0S-1), push 0

*If (T0S-2),,(T0S-3) > TO0S,,(70S-1), push 1

“Comparisons are signed

DCOMP: T ¢ (Stack&-2) + (100000c), Opcode[2(6];
Stack « (Stack) + (100000c), goto[DUCONPYT;

*Double Compare:

*If (T0S-2),,(T0S-3) < T0S,,(T0S-1), push -1

*If (T0S-2),,(T0S-3) = T0S,,(70S8-1), push O

*TF (105-2),,{T08-3) > 10S,,(T0S-1), push 1

*Comparisons arc unsigued

DUCOMP: T « Stack&-2, Opcodef[2067];

DUCOMPY :
lu « (Stack&+1) -~ (T): *Compare msb's, point at Isb of high doubleword
goto[PUComparelowBits, ALU=0T], T ¢ Stack&-2, FREEZERESULT; *grab 1sb of top doubleword,

*point at Isb of second doubteword

DUCompx: dblgoto[DUCompl, DUCompG, NoCarry];
DUComplL: T « (RZcro) - 1, goto[DUCompEquall;
DUCompG : T ¢ (RZero) + 1, gato[DUCompLquall;
DUCompareLowBits: T « (Stack) - (T);

goto[DUCompEqual, ALU=0], FREEZERESULT;
dbigoto[DUCompL, DUCompG, NoCarry];

DUCompEqual: Stack « T, goto[P6Tail];

*ADDO1 - on DO, equivalent to ADD

ADDOL: goto[Addx]}, T « Stack&-1, Opcode{270]
*Unused opcodes on page 6

T « sUnimplemented, goto[dolTrapP6], opcode[2717];
T « sUnimplemented, gotofdoTrapP6], opcode[2/2];
T « sUnimplemented, goto[dofrapP6], opcode[?273];
T o«
T e
1«
T e

sUnimplemented, gotlo[doTrapPG], opcode[274]
sUnimplemented, goto[doTrapP6], opcode[?75];
sUnimplemented, goto[doTrapP6], opcode[276];
sUnimpiemented, goto[doTrapP6], opcode[277];
doTrapP6:
LoadPage[opPaged]; .
gotopl{kfcr]s )

END;
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inscrtfd0otang];
NOMIDASINIT; LAHGVERSION ; MULTDIB;
insert[GlobalDefs};

TITLE[m1];

modified by Johnsson, October 9, 1979 4:44 PM, RFSL stack crror
moditied by Sandman, September 18, 1979 10:34 AM, AR 1708 LINKB
modified by Chang, September 7, 1079 4:24 PM, move (niltknd to page 0
modified by Johnsson, Juae 28, 1979 10:11 AM

mnodified by Chang, May 27, 1970 2:09 PM, irail down InitEnd

moditicd by Sandman, April 5, 1979 2:43 pPM

o2 % 2 o2 o2

* gnd of initialization and start of emulators

MC[PilotRunning, 2027;
MC[ATtoRunning, 2147];
MC[ATLOMDS, 07;
MCEPilothDS, 767;

ONPAGE[TimerPage];
InitEnd:
fk{/l***ﬂ*’h Sta(‘t Of A‘Ir’o cOde EEE R R L R E P L L SRR R L LR R R |
NWW ¢ 100000c, at[InitEndLac];
SMAh « T ¢ Oc¢; )
Carry « T, LoadPage[0]
T « (AltoRunning), calipf{PNIP]; ®
PFetchi{Nova, xfBrkByte, 1]; * use xfBrkByte as tcmp
T ¢ DMA ¢« 0Oc;
Tu « xfBrkByte;
xTHX ¢ 4c, goto[MesaBoot, alu = 0];
PCBh « T, Joadpage[uePage];
T « 1lc, gotop[JMP];
*I/m**ﬂl,ﬁ}i:k }_nd Or A'to C(Jdc K R R R A N O Rk R R R R Sk RO O sk Rk kR K R ok R &
EEEE R TR SLﬂ,‘t Of p‘ilot Code ST R B TR R TR o R K Rk R ok Rk ik R R ok R R ok ok ok R ok
LoadPage{ 0], at[InitEndLoc];
{ ¢« (PilotRunning), callp[PNIP]; *
LR R [nd Qf P-i‘ot Code m»l*:kktaﬁtﬂl**tk-l*aJl:k*kmm:ﬁt:ﬁ#:ii****t,a:vl'-k*i!ﬁ«klhi:l#ﬂ

MesaBoot:
EEEEEEE RS St«‘ll‘t of‘ pi'lot CU(’C‘ R R R L R L E L R Y Y ]

T ¢ GLOBALhi « PiTotMDS; *
xfMX « 1000c;
xfMX « (xfMX) or (376c);: -

ook ko M E KR f_"d 0" p-i]ot Code EEE R R L L R L R R R E L LR
#Il**vh:l‘*“l* Stt‘]f‘t ()f A1L0 Codﬂ SRR RO K BN ok M e sk kR TR K R Sl MR R ok R ok R

T « GLOBALK1 « AltoMDS; *
LVARRE A EEE] E"d Of Alto CO(’G Atk R R A OR R R kO R R ke K e e ke R K R K R R K

T ¢ GLOBALhi « (1sh[GLOBALhi,107) or (T);

xfWDC « 1c¢;

NWW « Oc;

MDS « 0Oc;

MDShi « T;

FickCount ¢ 3¢;

xIXTSReg « Oc;

LOCALhi « T, LoadPage[opPaged];

MemStat « (Mormal), gotop[MStart];

*Common tail and refill for instructions on page 4
ONPAGE[ 4],
MesaRefili4: gotop[MesaRefi11], PfetchA[PCB, IBUF,4], at[2377];

MesaBBret:

=I=/It****t4 Sla’s[ Of ,\"to Code EE R R R A R R R E R R E R
Tu ¢« GetRSpec{127], skip[R even]; A
Tu ¢ NextData[IBufT; #
goto[P4Tail]; *

wpwanknrx o of ATTo Cod@ ™k a R m b i don bom i dk ok m o IOR Ao i ok R ROk R Rk R T R R

PaTail: lu « NextInst[IBUF]; *common tail for page 4 - MUST READ R to interlock
PATai1x: NIRET;

*NOP - should not get here unless we need an intorrupt
@NOP: T « (RZero)+1, goto[NOPint,IntPending], opcode[0]; B
goto| P4Tail];
NOPint: RTEMP « T, Tloadpage[7]; * RTEMP « (PC backup if stopping)
T « (GetRSpec[103]) xor (377c), callp[MIPeundx]; * T « Stkp xor 377
T « (PCFreg) - 1;
RTEMP « T;
PCF « RTEMP, goto[NOPpcfneg,alu<0];
qoto[P4Tail]; *wait one instruction for PCFe to take
NOPpctneg:
PCB « (PCB) - (4c), goto[P4Taill];

* Monitor instructions in xPR.mc

PARet: &' UURN,
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*Load Local n, n=0-7
LLO: Pfetchl[LOCAL, Stack,4], goto[PaTai1], opcode{10]

LL1: Pfetchi[LOCAL,Stack,5], goto[P4Tail], opcode[11] ;
LL2: PPetchl{LOCAL,Stack,6], goto[P4Tail], opcodef12]
1L3: Pfetchl[LOCAL,Stack, 7], goto[PaTail], opcode[13] ;
(L4 Pfetchl[LOCAL,Stack,10], goto[PAfail], opcodef14] ;
15: Pretchi[LOCAL, Stack, 11], goto[P4Tail], opcodel15] ;
LL6: Pfetchi[LOCAL,Stack,12], goto[P4Tail], opcodef167 ;
LL7: Pfetchi[LOCAL,Stack, 13}, goto{P4Tail], opcode{l7] ;

*Load Local Byte
LEB: [« NoxtData[IBUF], opcode[20];
Pfetchl[LOCAL,Stack}, goto[P4Tail];

*l.oad Local Double Ryte

LLDB: T « NextData[IBUF], opcode[217;

LLDB1:  Pfetchz[LOCAL,Stack], call[FQT];

*If FQT returns, quadOVF has occurred. Fetch the first word into RTEMP
CALL{ IncT1], Pfetchi[1.OCAL RTEMP]Y;
Pretchl[ LOCAL,Stack], goto[DoubleReadTail];

“By this time, we know that the first fetch has not faulted. If the second onc faults,
“the Fourth instruction after the Pfetch will be aborted. Tf we wait to update the First
*word, we don't have to tell the fault handler anything about the state of the memory.
DoubleReadTail: nop;

Stack&-1; *Adjust the stackpointer to point to the first word of the pair
DoubleReadTailx: T « RTEMP;

Stack « T; *deposit the first word

Tu « NextInst[IBUFT];

Stack&+1, NIRET; *final stkp adjust

neTl: T ¢ (Zero) + (T) + 1, return; *increment T by 1

FQT: goto[ .+2, QuadOVF];

fu & NextTast[IBUF], call[P4aTailx];

Stack&-1, return; *adjust the stackpointer modified by the failed fetch to point
*one below the SECOND word to be fetched.

*Store Local n, n=0-7

PStorel[LOCAL,Stack,4], goto[PATail], Opcodef22];
PStorel[LOCAL,Stack,5], goto[P4Tail], Opcode[23];
PStorel[LOCAL,Stack,6], goto[P4Tail], Opcode[24];
PStorel[ LOCAL,Stack, 7], goto[P4Tail], Opcode[257];
PStorel[ LOCAL,Stack,10], goto[P4Tail], Opcode{26];
PStorel[LOCAL, Stack, 117, golo[P4Tail], Opcode[2/7;
PStorel[LOCAL,Stack,12], goto[PATail], Opcode{30];
PStorel[LOCAL,Stack, 137, goto[P4aTail], Opcode[31];

*Store Local Byte
SLB: T ¢ HextData[IBUF], opcode[327;
PStorel[LOCAL,Stack], goto[P4Tail];
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“put Local n, n=0-3. Equivalent to SLn.Push
PLO: PStorel[LOCAL,Stack, 4], goto[PutTatl], opcode[33];
PL1: PStorel[ LOCAL, Stack, 5], gote{PutTail], opcodalda];
PL2: PStorel[LOCAL,Stack,6],goto[PutTail],opcode[35];
PL3: PStorel[LOCAL,Stack,7],goto[PutTail ], opcode[36];
* increment stkp by hand so not caught by interiock
PutTail:

T « (GetRSpec[1037]) xor (377c});

RTemp « (Zero) + T + 1;

Stkp « RTemp, gotofPATail];

*Load Global n, n=0~7 :
LGO: Pfetchi{GLOBAL,Stack,3], goto[P4Tail], apcode[37]

LG61: Pfetchl[GLOBAL, Stack,4], goto[PATail], opcolde[407 ;
LG2: Pretchl[GLOBAL,Stack,5], golo[P4Tail], opcode[41] ;
LG3: Pfetlch1[GLOBAL,Stack,6], goto[P4Tail], opcode[42] ;
1Ga: PFetchl[GLOBAL,Stack,7]}, goto[P4Tai1], opcodef43] ;
1.G5: PfetchI[GLOBAL,Stack,10], goto[P4Tail], opcode[44] ;
LG6: Pfetch1[GLOBAL,Stack,11], goto[P4Tail], opcodef4s] ;

LG7: Pretchl[GLOBAL,Stack,12], goto[P4Tail], opcode[46] ;

*Load Global Byte
LGB: T « NextData[IBUFT], opcode[47];
Pfetch1[GLOBAL, Stack’], goto[P4aTail];

*Load Global Double Byte

LGPB: T « NextData[IBUF], opcode[50] ;

LGDB1: Pletch2[GLOBAL,Stack], call[FQT];

*If FOT returns, quadOVE occurred, See LLDB.
Call[IncT1l], Pfetchl[GLOBAL,RTEMP];
Pfotchl[GLOBAL,Stack], yoto[DoublcReadTail];

*Store Global n, n=0-7

SGO: PStorel{GLOBAL,Stack,3], goto[P4Tail], Opcore[51];
S61: PStorel[GLOBAL,Stack,4], goto[P4Tail], Opcodn[b2]};
5§62 PStorel[GLOBAL,Stack,5], goto[PaTail}, Opcode[53];
SG3: PStorel[GLOBAL,Stack,6], goto[P4Tail], Opcode[64];

*Store Global Byte
SGB: T « NextData[IBUF], opcode[b5];
PStorel[GLOBAL,Stack], goto[P4Taill;

*Load Immediate n, n=0-6

LIO: Tu « NextTast[IBUF], Opcode[56];
Stack&rl « 0c¢, MIRET:
LI1: T ¢ 1c¢, goto[PushT], Opcode[67];
LI2: T ¢ 2¢, goto[PushT], Opcode[60];
LI3: T ¢ 3¢, goto[PushT], Opcode[61];
LI4: T « 4¢, goto[PushT], Opcode[62];
LI5: 1 « 5¢, goto[Pushf], Opcode[63];
LIG: T « 8¢, golo[Pushi], Opcode[64};

*Load Inmediate Negative 1.
LIN1: T ¢« (Zero) -1, goto[PushT], Opcode[65];

*Load Tmmediate Negative Infinity
LINI: T « 100000c, goto[PushT], Opcode[G66];

*Load Immediate Byte
LIB: T « NextData[IBUF], Opcode[67];
PushT: Tu « NextInst[IBUF];

Stack&+1 « T, NIRET;

*Load Immediate Word

EEE R Y SLL\I"t of’ pvi'lot Codc ’F****Jl**’4*1‘#***:k‘l’*:ki:ﬁ‘*dﬂ*lk*ﬁ’l******¥‘*1¥$*¥1k4‘

LIW: Tu « CycleControl « NextData[IBUFY, Opcode[.707; *
T « NextData[IBUF]; *

wowmwokand Fnd of PAiTot Cod@ # %% @b kb ok r ool ok hof ok o ook SROK N R oK koK ok R R

wppncnak s Gtapt OF ATLO COode ®%# & Hm &k hdmhh dok b dob ok d oy Ok 08 6o A OR R R Aok

LIW: Tu « GetRSpec[127], skip[R even], Opcode[70]; *
Tu « NextData[IBuf]; *
T « NextData[IBUF]; ' >
Tu « CycleControl « NextData[IBUF]; *

mppkkensird End of ATLO COOQ ME# ™ &k kara hamad b AR A kAR KN AR KB R R R A AR R A B RN BN

T « (Thmask[GetRSpecf127]]) OR T, goto[Pushl]};

*l.oad Immediate Negative Byte
LINB: T « 177400c¢, opcode[71]:
T « NextData[IBuf] OR T, call[PushT];

Page
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*Local Address Byte - since MDS 1s 64K aligned, tha Jow half of the base register is L
LADRB: T ¢ LOCAL, Opcode(72]; i
LADRBx: T ¢ (NextData[IBUF]) + (T), call[PushT];

*Hlobal Address Byte
GADRB: T « GLOBAL, goto[LADRBx], Opcodef73];

*unuser opcodes on page 4
T « sUnimplemented, goto[doTrapP47], opcode[74];
T « sUnimplemented, goto[doTrapP4}, epcode[75];
T « sUnimplemented, goto[doTrapPa], opcode[76];
T « sUnimplemented, goto[doTrapP4}, opcode[77];
doTrapP4:
LoadPagefopPaged];
gotop[kfer];
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*Common tail and refill for instructions on page 5
OuPage[6];
MesaRefi115: gotop[MesaRefill), Pfetcha[PCB,XBUF, 4], at[2777];
PbTatl: Tu « HextInst[IRUF];
POTailx: WIRET;

*Read n, n=0-4

RO : T « (Stack&-1) + (0c), goto[ReadTail], Opcode[100};
R1: T ¢ (Stack&-1) + (1lc), goto[ReadTail], Opcode[101];
R2: T ¢ (Stack&-1) + (2c), goto[Readiail], Opcodei{102];
R3: T ¢ (Stack&-1) + (3c¢), goto[ReadTaill], Opcode[1037];
R4: T ¢ (Stack&-1) + (4c), goto[ReadTail], Opcode[104];
*Read Byte

@RB: T « NextData[IBUF], Opcode[105];
T « (Stack&-1} + (T), goto[ReadTail];

ReadTail: Pfetchi[MDS, Stack],goto[P5Tail];

*rite n, n=0-2

WO : T + (Stack&-1) + (0c), goto[WriteTail], Opcode[106];
Wi: T ¢ (Stack&-1) + (1ic), goto[WriteTail], Opcode[107];
W2: T « (Stack&-1) + (2¢), gotof¥WriteTail], Opcode[110];

*Write Byte
W T « NextData[IBUF], Opcodel111];
[« (Stack&-1) + (T), goto[WriteTail];

WriteTail: PStorel[MDS, Stack], gotofP4Tail];

*Read Field

LEE L E R R R Stﬂl‘t (’f pi]ot CO(JO LR L Y R E R R L E R EE L R R

OR{: T « NextData] IBUF], Opcode{1127]; *get oftsct "
lu ¢ CycleConlrol « NextData[IBUF}; #get field descriptor "

dzwmohnwdt End of PAiTob Code ™% ™ %ok b o smm ok aofoh o Kok ok ok % KRR KR K KO R Rk Rk

l'llllk*-kmilk* Start Or I\]to COdG LR L R R R E R E R E R E L EE LR E R E T E R ]
AlignFicld:

usectask, gotop{AFG]; *

onpage[8]; *

AFG: T « apcdapctask; *

RTEMP « T, *

Tu « GetRSpee[1277], skip[R even]; *

lu « NextDatal[IBufl; *

' Tu « CycleControl « MextData[IBUF]; *get field descriptor *

T « NextData[IBUF]; *get offsct *

apc&apctask « RTEMP; *

return; *

*

W

L]

onpagels]
@RF: loadpage[6], call[AlignField], Opcode[1127;

sgmacariink Fug oFf ATELO COoU@ F %% %% % %5 K208 &k kol gk 5k 5 K d R0 00 KB K 8O 30K SR R % K

RFy: T « (Stack&-1) + (T), cali[FetchMDSToStack]; *add pointer, fetch
Ty « NextInst[ IBUF];

RFx: Stack ¢ RF{Stack}, NIRET; *do the work on the stack

FetchMDSToStack: Pretchi[MDS,Stack}, RETURN;

“Write Field

wzkkREEER Srapt gFf PiTot Code % H s muion Sk dokon ok ook ok ok K koK bk ARk o R R

WF: T « NextData[IBUF], Opcode[113]}; *got offset *
Tu « CycleControl « NextData[ [BUF]; *get field descriptor *

wzdkmdh ks Epd of PITot Codo FrEE sk sk aok kR kb oKk kR kR KRR R KRR Kk

wpprwmik ek Srapt oF ATLO Codl@ ™% @ b b m oo b ko dok dol ook SR Mk kbl bk ok a0k K Rk

WF: Toadpage[ 6], call[AlignField], Opcode[113]; *

wpprersrsr Epd of ATUO CoAE *ws % ma s b fiomdow s i o ion i O AR R KR kb

Wfz: T « (Stack&-1) + (T), call[FetchMDSToRTEMP]; *add pointer, fetch
RTEMP1 « T; *save pointer
T « WFA[{Stack&-1]; *field to be inserted

WFy: RTEMP « (WFB[RTEMP]) or (T); *do insert

WFx: T « RTEMP1, goto[WSOx];

FetchMDSTORTEMP: Pfetchi[MDS,RTEMP];
P5Ret: RETURN; *allow time for T to be written
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*Read Double Byte
RDB: T « NextData[IBUFT], Opcode[114];
T ¢ (Stack&-1) + (T), LoadPage[4], goto[DoubleRzad];

*Read Doublo 0

RDO: T « Stack&-1, LoadPage[4], Opcede[115];

Roub teRead: Pfetch2[MDS,Stack], callp{FQT];

*Uf FQT returns, quadOVF has occurred. Sece LLOB.
Calt[IncT1ps], Pfetchl[MDS,RTEMP]Y;
Pletchi[MDS,Stack];

Doub leReadx: LoadPage[4];

Stack&-1, gotop[DoubleReadTailx]

IneS2T1: Stack&+r2; *Increment stkp by 2, and...
IncTiph: T « (Lero) + (T) + 1, RETURN; *increment T by 1

*Write Double Byte
WD : T « NextData[IBUF], opcode[1167;
T « (Stack&-1) + (T);

DoubleWrite: PStore2[MDS,Stack], call[SQT];

*It SQT returns, do two single stores
PStorci[MDS, Stack], call{IncS271]};
PStorel[MDS,Stack], goto[WSOBx];

*Write Double 0
WDO: T « Stack&-1, goto[PoubleWrite], opcode[117];

$SQT: gotof.+2, quadOVF];
Tu « NextInst{IBUFJ, call[PsTailx];
Stack&tl, return; *set stkp to point to the first word to be stored

*Read String
RSTR: T ¢ CNextData[ IBUF], call[RWSTRx], opcode[120]; *get alpha
Tu « RTEMP1, dblgoLo[RSTRLeft, RSTRRight, Reven], toadPage[4];
RSTRLeft: T ¢ rsh[RTEMP,10], gotopfPushi];
RSTRRight: T e rhmask[RTEMP], golop[PushT];

“Write String
WSTR: T « CHextData[TBUF], call[RWSTRx], opcode[121];
RTEMPL « T, dblgoto{WSTRLeft, WSTRRight, Reven]: *test Tow bit of RTEMP1, save pointer

WSTRLoFt: T « 1sh[Stack&-1, 107;
RTEMP « (rhmask[RTEMP]) or (T), goto[WFx]:
WSTRRight : T « rhmaskf{Stack&-1];

RIEMP « (Thmask[RTEMP]) or {T), goto[WFx];

RWSTRx: T « (Stack&-1) ¢ (T)}; *string index
RTEMPL « T;
T ¢ (Stack&-1); *pointer
T e (rsh{RTEMPL,1]) + (T), goto[FetchMDSTORTEMP];
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“Read Indexed by Local Pair

RXLP: T « HextData[IBUF], opcode[1227;
RTEMPL « T, call[lLPPointer];
T « (Stack&-1) + (T), goto[RILPx];

*Write Indexed by Local Pair

WXLP: T « MextData[ [BUF], opcode[123];
RTEMPL « T, cali[LPPointer];
T « (Stack&-1) + (1), yoto[WILPx];

*Read Indirect lLocal Pair

RILP: T « NextData[IBUF], opcode[124];
RIEMPL « T, call[LPPointer];

RILPx: T ¢ (RTEMP) + (T), gouto[ReadTail];

*Read Indirect Global Pair

RIGP : T « NextData[IBUFT], opcode[125];
RIEMPL « T, call[GPPointer];

RIGPx: T « (RTEMP) + (T}, goto[ReadTail];

*Write Indirect Local Pair

WILP: T « NextDataf[IBUF], opcode[126];
RTEMPL « T, call[LPPointer];

WILPx: T « (RTEMP) + (T), goto[WriteTaill;

*Read Indirect Local ¢
RILO: Pretchl[LOCAL, RTEMP, 47, call[P5Ret], opcode[127]:
T « RTEMP, goto[ReadTail};

LPPointer: T ¢ 4c¢; *offset of local 0
T « (VAF[RTEMPL, 10, 4]) + (T)
Pfotchl[ LOCAL,RTEMP];

LPPointerx: T « TdF[RTEMP1, 14, 4], return;

GPPointer: T « 3¢c; *offset of global 0
T « (TJdF[RTEMPL, 10, 4]) + (T)
Pfetchl[GLOBAL ,RTEMP], goto[LPPointerx]:

Page
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*Write Swapped 0
Wso: T « (Stack&-1), call{WSPointer], opcode[1307]; *T « data
WS0x: PStorel|[MDS, RTEMP}, goto[P5Tail}];

*Write Swapped Byte
\SB: T « Stack&-1, call[WSPointer], opcode[1317;
WSBx: T « (HexiData[TBUFJ) + (T), call[W$0x];

ViSPointer: RTEMP « T;
T « Stack&-1, return; *T ¢ pointer

“Write Swapped Field

wnkwkkdkr GEapt OFf PET0L Cou@ H Mo Bk i ok s okoR &R 8 ORI R R KRR R R R

WSF: Stack&-1, opcode[132]; . #
T « NextData[ IBUF]; *
Tu « CycleControl « NextData[IBUF; *

wzdokadn ik Fnd OF PiTob GO #% s ios il sk ma i 008 i dok kol s 8 ok o iR SOk H R Sk R

dfpedcnnnan GLapt OFf ATTO Corl@ ™% %% ah ko i o oo ol o ok OISR Ok AR RO SO o

WSF: Stack&-1, loadpaga[6], call[AlignField], Opcode[1327; b

wppracsicnd ERd Of ATEO Coda ¥ 0 MW sk w8 s ok i KRR R R R R R AR K ROk kR

T « (Stack&+1) + (T), call[FetchMDSTGRTEMP]; *T « pointer
RTEMPL1 « T; *save pointer
T « WFA[Stack&-27, goto[WFy];

*Write Swapped Double Byte
Wson : T « NextData[IBUF], opcode[133]
Stack&-2;
I« (Stack&+2) + (T); *T « pointer ¢ alpha
Pstore2[MDS,Stack]:
goto[ .+2, quadOVF];
WSDBx: stack&-1, gota[P5Tail]; *back up stkp over pointer
*Do two single stores
Stack&t1l;
Pstorel[MDS, stack], call[Inc$2T1];
Pstorel[MDS, stackl;
Stack&-2, goto[P5Tail]; *back up stkp over Isb(data) amd pointer

*Read Field Code

o WA E Ak SLarL of P""ot Code Sk ko Tk ok sk o R e sk kR ok kR N R Rl R R R R K ko

RFC: T « NextData[IBUF], Opcode[134]; *get offset *
Tu « CycleControl ¢« NextData{IBUF]}; *get field descriptor "

mowhwcnak g of PITOU CoUE %% %ok ikohdo o iookon ko 5 K Ok R KR Ok KK OR B R KR Ak

spppraknkh SEapt OFf ATLO Cod@ % Mmoo ko ohm o b 8K 0 a0 R Rk SOk WOk N Rk R e

RIC: Toadpage[6], califAlignField], Opcade[134]; *

dggmasnacks End 0f ATCO Cod@ ™% 5 % b b o ok ton 4o 0o 0k IOR SRR b ok R R bk kK

T « (Stack&-1) + (T), call{FetchCODEToStack];
Tu « NextInst1BUF], call[RFx];

FetchCODEToStack: Pfetchi[CODE,Stack], return;

*Read Ficld Stack .

RFS: T « (Stack&-1), callfStackFD], opcode[13567;

m//rk:k#!u:hmm St{\l‘t Of ’\]Lo C()de LEEERE L L R R LR R R L R L E L E R RN EEE L]
Tu « GetRSpec[127], skip[Reven]; *
Tu « NextData[IRuf]; *

wgprrrcsak Fnd of ATHLO COAE * %% Wt ik o o i doh &0 b bow S8 S8 ok k% Rk bk R K Rk
CycleControl « RTEMP, goto[RFy];

*Write Field Stack

WES: T ¢ Stack&-1, call[StackFD]}, opcode[136];

EYALERE L] Start Qf A]to COdG o ek kR TR R s I TR R R K o ko ok kB R Kk R R R
Tu ¢ GetRSpec|127], skipf[Reven]; *
Tu « NextData[IBuf]; *

LY/ AR L] E"d of ATLo Code Hkmdmd dkRmmm bk b ok niod a8 8k F 8 Bk ok f0R 8 R SR Bl 3 R Rk R
CycleControl « RTEMP, goto[WFz];
*Displacement is in left byto, FD is in right byte

StackFD: RTEMP « T,
T ¢« rsh{RTEMP, 107, return; *get displacement

Page
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*Read Dyte Long
ROL: T « (Stack&-1) and (377¢), call[StackLPx], opcode[137];
T ¢ NextData[IBUF], call[RILPLx]; *displacement from pointer

*Write Byte Long
weL: T « (Stack&-1) and (377c¢), call[StackLPx], opcode[1407;
T « MestData[IBUF], call{WILPLx]; *displacement

*Read Double Byte Long .
RDBL: T « (Stack&-1) and (377c), call[StacklLPx], opcode[141];
T « NextData[IBUF];
DoubleReadlong: Pfetch2[LP,Stack];
gotof . +2,quadOVF]; ..
Tu « MextInst[IBUF], call[P6Tailx]; ’
“Do two single fetches, the Pirst to RTEMP
Pretcnl[LP,RTEMP], call[DecS1IncT1];
Pfetch1[LP,Stack], goto[DoubleReadx];

DecS1TncTl: Stack&-1, goto[IncTiP&];

*Write Double Byte long

WOBL: T ¢« (Stack&-1) and (377¢), call[StackLPx], opcodaef142];
T « NextData[IBUFT;

DoubleWritelong: Pstorez[LP, Stack], call[SQT];

Do two single stores

Pstorel[LP,Stack], ¢all[IncS2T1]; *straigntforward increment of stkp aborts.

PstorelfLP,Stack], goto[WSDBx];
StackLP: T ¢ (Stack&-1) and (37/c);
Stackl.Px: 1Phi « T,

T e LPhi ¢ (Ish{LPhi,10]) + (T) + 13

LPhi « (FixVA[LPhi]) or (T);

T ¢ Stack&-1;

L « T, return;

We can

Page 9

speed this up by being more devious.
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*Read Indexed by Local Pair Long

RXLPL; T « NextData[IBUFT, opcode[1437;
RTEMP « T, call[locall.P]
T « (Stack&-1) + (T), goto[RILPLx];

“Write Indexed by Local Palr Long

WXLPL: T « HextData[IBUFY, opcodef1447;
RTEMP « T, call[Locallp]
T « (Stack&-1) ¢ (T}, goto[WILPLx];

*Read Indexed by Global Pair tong

RXGPL: T « NextData[IBUF], opcode[1457;
ATEMP « T, call[GloballP];
T ¢« (Stack&-1) + (T}, goto[RILPLx];

*Write Indexed by Global Pair Long

WXGPL: T « NextData[IBUF], opcode[146];
RTEMP « T, call[GloballP];
T ¢« (Stack&-1) + (T), goto[WILPLx];

*Read Indirect jocal Pair Long

RILPL: T « NextData[IBUF], opcode[147];
RTEMP « I, call[LocallpP]

RILPLx: PfetchlfLP,Stack], goto[PbTaill;

*Write Indirect Local Pair Long

WILPL: T ¢ MextData[IBUF], opcode[1507;
RTEMP « T, call[LocallP];

WILPLx: Pstorel[LP,Stack], goto[P5Tail};

*Read Indirect Global Pair Long

RIGPL: T « HextDataf{IBUF], opcode[151];
RTEMP « T, call{GloballP];
Pfetchi[LP,Stack], goto[P6Tail];

*Write Indiroct Global Pair Long

WIGPL: T « NextData[{BUF], opcode[152];
NFEMP « T, call[GloballP];
PstorelfLP,Stack], goto[P5Tail];

*Format a long pointer from a local selector,,offset pair

LocallP: T ¢ RTEMP1 « 5¢; *rtempl is a flag for declPTR (below).
T e (TAF[RTEMP, 10, 47) ¢ (T); *note - high half of pointer is fetched first
Pfoteh1[LOCAL,LPhiT, goto[declPTR];

LocallPy: Pfetchl[LOCAL,LPY; *low half

lLocallPx: T « (LPhi) and (377c¢);
T ¢ LPhi « (Tsh[LPhi, 10]) +(T) + 1;

Lihi « (fixVA[LPhi]) or (T); *if we decide to trap on references to page 377, do it here

T « VAF{RTEMP, 14, 47, return;

*Format a loung pointer Trom a global selector,,offset pair

Globallp: T « RTEMP1 « 4¢;
T e (Tdr{RTEMP, 10, 47) + (T); *note - high half of pointer is fetched First
PfetchlfGLOBAL,LPhiT, goto[decLPTR];

GloballPy: Pretchi[GLOBAL, LP], goto[LacallPx]; *low half

declPTR: Tu « Tdf[RTEMP1,17,1]; *where to return (T is written here)
T ¢« (AM110nes) + (T), dblgoto[Locallly,GloballPy, ALU#0O];

Page
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*Read String Long
RSTRL: T « CNextData[IBUF], call[RWSTRLx], opcode[153]
T e« rsh[RTEMPT, 17, call[FetchLPTORTEMP];
Tu « RTEMP1, dblgoto[RSTRLeft, RSIRRight, Reven], LoadPage[4];

FetchMNBRLPTORTEMD : T « MNBR;
FetchlLPToRTEMP: Pfetchl[LP,RTEMP], goto[P&Ret]; * allow timo to write T

RWSTRLX: - (Stack&-1) + (T);
RTEMP1 « T goto[StackLP}; *RTEMP1 « String index

“Write String Long
WSTRL: T « CNextData[1BUF], call[RWSTRLx], opcode[154];
T « rsh[RTEMP1, 17, call[FetchiPToRTEMP];
RTEMP1 « T, dbigoto[WSIRLLeFt, WSTRLRight, Reven]; *test low bit of RTEMP1

WSTRLLefL: T « 1shfStack&-1, 10];
RTEMP « (rhmask[RTEMP]) or (T), goto[WFLx]
VISTRLRight: T « rhmask[Stack&-1};

RTEMP « (Vhmask[RTEMP}) or (T), goto[WFLx};

“Read Field long

EEE SRR LR Start ﬂf pi]Ut C(’dc LR R R L R L R E R E TR R R R R R ]

RFL: MHNBR « CNextData[ IBUFT], cali[StackLP], opcode[1557; *
Tu ¢ CycleControl « CNextData[ TBUF], call[FetchMNBRLPToStack]; *

kakmakak End of PiTot Coda #%® %8 ks sk fob ol monioioh i 8ok don s sk koK lOK dob 8k Kok MoK o

afgrsacannd Srapt oF ATLO Code W% M 8k Mt o doh i bk kR ok R R R 8k T ROk R R

R¥L: Toadpage[ 6], call[AtignField], Opcode[1565]; "
RTEMP « T, call{StackLP]; *
T « RTEMP, calli[Fetchl.PToStack]; *

wgracknnsd End 0Ff ATLO COQQ * % F %M dbmra ks b doR s hkok Rk ARk ok d kKRR kbR bRk
N .

RFLx: Tu « HextInst[IBUF], call[RFx];

FetlchMMBRLPToStack: T « MNBR; .
FetchLPToStack: Pfeotehi[LP,Stack], goto[PbRet]; * allow time to write T

“Write Field Long

Aok Kk ok K Start Of pi]ot C()de ek otk kb ko KR Rk e ok R R K R R o K kR R R K R

WFL: MNBR « CNextData[ IBUFY, call[StackLP}, opcode[156]; *
Tu « CycleControl « CHextData[IBUF], call[FetchMNBRLPTORTEMPT]; *

wmkhadnkr End OF PAiTot Code #® s s dd ok mosoh bk k% ok % 0@k IR KoK SO R R R0 ki R

wppara st Grapt Of ATLO Cod@ %% %M dok s smoi i o o doRok o 80 0ioH kiR Ok 301 R H R R R Rk R R R

WEL: toadpage[6], catl[AtignField], Opcode[1567; *
RTEMP « T, calT[StackLP]; *
T « RTEMP, call[FetchlPToRTEMPY; *

wppeaEkas ke Epyd 0fFf ATLQ GOl # %% % 8% 0k ok b ok o o0 ok o N s R o KR R R ko ok R N kR K

RIEMPL ¢ T
WFLy: T « WFA[Stack&=-17;

RTEMP « (WEB[RTEMP]) or (T);
WFLx: T « RTEMPL;

PsLorol[lP,RT[MP], goto[P5Tail];

*Read Field Stack lLong

RESL: T « Stack&-1, call[TtoRTEMP], opcode[157];
CycleControl « RTEMP, call[StackiP];
T « rsh[RTEMP,107];

vu”wh*:l*:hﬂwl Stﬂrt Or I\]‘,O CO(IG LR R R R R R N R R R Y,
Tu « GetRSpec[127], skip[R even]; *
Tu « NextData[ IBuf]; *

wjprwrckokd Eng 0f ATULQ Code %% s ko otk b ok koo ot kN ok sk ok Ok R R R OR R OK R R

Pfetchl[LP,Stack], goto[RFLx];

*Write Field Stack Long

WFSL: T « Stack&-1, call[TtoRTEMP], opcode[160];
CycleControl « RTEMP, call[StackLP];
T « rsh[RTEMP,10], ca]l[FetchLPToRfEMP]

.ll”***%*:b:k Stal‘t Df Alto CO(IE LR R E R R L R L R R L R R R LR LR ]
Tu « GeLRSpec[127], skipfR even]; *
Tu « NextData[ IBuf]; *

wpfrarkasx ENg OF ATLO COUE %% H ok bk kb oo o el ok 0o oh K KW bRk R S RROR Kk

RTEMP1 « T, goto[WFLy];

TtoRTEMP: RTEMP « T, return;
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*Lengthen Pointer .
aLp: T « Stack, opcode[1617;

goto[ PushTPS, ALUZO], T « rsh[MDShi,107; *test For NIL

T« Oc;
PushTP5:

Tu « NextInst{IBufTJ;
Stack&+1 « T, NIRLT;

*Store Local Double Byte

SLDB: T « NextData[IBUF], opcode[1627;
Pstore2[ LOCAL, Stack], catl[SQr}:
PstoreifLOCAL,stack], call[IncS2T1];
Pstorel[LOCAL,Stack], goto[WSDBx];

*Store Global Double Byte

SGDB : T « NextData[IBUF}, opcode[163];
Pstore2[GLOBAL, Stack], call[SQT];
Pstorel[GLOBAL, stack], call[IncS2T1];
Pstorci[GLOBAL, Stack], golo[WSDBx];

*Push
PUSH : Stack®+1, goto[P5Tail], opcode[164];

*Pop
POP: Stack&-1, goto[P5Tail]. opcode[165];

*Exchange

EXCH T « Stack&-1, Opcode[166];
MNBR « Stack, Stack « T, NoltegilockOK
T < MNBR, goto[PushIP57;

wzkkrukkd Stapl of Pilot COode ™ ¥HHmErE M s mR Ead kR ok Rk sk kh R ARk R DR KK E DR A R

*Link Byte - equivalenl to PUSHX; LIB; SUB; SLO;, X is above stkp

LIMKB: T « NextData[TBUF), opcode[167]; "
Stack&ri; *
Stack « (Stack) - (T); *
Pstoret[LOCAL, Stack, 4], goto[PsTail]; *
hatkkkkk® End gf PAiTol Code %% %% dolhok fk a ook b R 4 ok Kb iR i ko8 b ok ok G0k kR K

li##vk EER R SL:.PL of A]LO Code LR R R I E LR RS R R E R R RS
*Link Byle - equivalent to PUSHX; LIB; SUB; SLO;, X is above stkp w
LINKB: T ¢ NextData{IBUF], opcode[167]; "
Stack&+1l, LoadPage[6]; .

Stack ¢ (Stack) - (T), gotop[LNKBPGT]; -
OnPagel6]; *

LNKBP6: Pstorel[LOCAL, Stack, 4], goto[P6Taill; *
OnPage[5]}: *

®

sqprandain Frd F ATELQO Cod@ % # kS H sk B ok h oK B KR kb kR R R

*Duplicate
DUF: T ¢ Stack&-1, opcode[170];
Stack&+2 « T, goto[PsTail];

EEEER EE R LY Stal‘t Or I)i10t Code EEE R R R L E E R LN N E N
*NTL. Check

NILCK: T ¢« Stack&-1, Opcode[171];

NILCKx: Stack&+1, dblgoto[doTrapP5, P5Tail, ALU=0], T ¢ sPointerFault;

*NIl. Check Long
NILCKL: T « Stack&-1, opcode[172]};
Tu « {Stack) or (T), goto[NILCKx];

*Bounds Check - Trap if (T0S-1) >= T0S (unsigned)
BNDCK: Stack&-1, opcode[173];
T « Stack&+1;
fu « (Stack&-1) - (T) - 1;
dbigoto[doTrapP5, P5Tail, NoCarry], T « sBoundsFault;

»
"
#
*
*
®
»
*
*
*
®
"
*

kzkmasrnd Fud of Pilol CodQ %M %% mH b bk s % ok bodok ko4 8 kK2R KRR Ak Bk ko kR

wpkdkrrsd Srapt of ATLO Cod@ %% dok ko sok o bk fom ko ok hok o KR H R ROk H Rk KO

NTLCK: goto[P5Tail]}, Opcode[171]; "
NILCKL: goto[P5Tail], opcodef172]; *
BNDCK: Stack&-1, goto[P5Tail], opcode[1737; *

wgpronsnnEn Frd of ATGo Code % F® %k 2 r ko b o sk Kok iON o ok K o R O HOR K OR ORN ok

*Unimplemented opcodes on page &
T ¢« sUnimplemented, goto[doTrapP5], opcoda[1747];
T « sUnimplemented, goto[dolrapP5], opcoda[175};
T sUnimplemented, goto[doTrapP5], opcode[176]:
T ¢ sUnimplemented, goto[doTrapPs], opcode[177]}:

T T

doTrapP5: LoadPagefopPaged];
gotop[kfcr];

end;
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insert[d0lang};
NOMIDASINIT,; LANGVERSION,; MULTDIB;
insert{Globalbefs]:

TITLEfxpr];

* Process Microcods; Last Modified by Sandman on April &, 1979 9:01 AM .

*PSB format
MC[CTleanUpOffset, 17;
MC[Time0ffset, 2];
MC[FlagsOffset, 37;
NMC[FrameOffset, 4];
MC[Priority, 71;
MC[WaitingOnCV, 10];
MC[AbortPending, 407];
MC[TimeoutAllowed, 100];
MCiEnterfailed, 100000];
MC{SizePSB, 5];

*Monitor Lock format
MC[ LockBit, 100000];

*Condition Variable format
MC{WWBit, 100000];

* Constants
MC{ClecanQueuel, 07;
MC[CleanQueue2, 1];

MC[ MegInfinity, 1000007;
MC[CVBase, 407;

MC[ TimerBit, 20};
MC{TimeLocation, 344];

*Dispatch bas address
SET[ProcessDisp, LSHIFT{prPage,107];

%

PRflags holds opcode dispatch values and gencral flags. Tts interpretation is:

bit 0 0 => Clean Queue 1
1 => Clean Queue 2
bit 10 0 => Requeue not done
1 => Requeue done
bits 16,17 Notify

>

> Broadcast

> Naked Notifly
> not used
bits 12-15 Opcode Dispatch

A1l flag constants except NakedNotifyFlags are cycled right 1 in order
to set bit 0 if necessary.

%
*Flag values

MC[MEFlags, 01; * Dispatch to 0
SET[MEloc, 0]; .
MCIMRLFT1ags, 21]; * Dispatch to 2, Cloan Queue 2

SET[MREToc, 2];
MC[MXWF1ags, 51];
SET[MXWloc, 5]1:

*

Dispatch to 6, Clecan Queuc 2

MC{MXDFlags, 61]; * Dispatch to G, Clean Quecue 2

SET[MXDloc, 67;

MC{NOTIFYFlags, 100]; * Dispatch to 10, Clean Queue 1, Nolify
MC[{BCASTflags, 1027]; * Dispatch to 10, Clean Queuc 1, Broadcast
SET[WakcHeadloc, 107];

MC{REQFlags, 130]; * Dispatch to 13

SET[REQToc, 13];
MC[{NakedNotifyFlags, 2];
MC[RequeueCccured, 200];

&

Clean Queue 1, Naked Notify, not cycied
Requeue occured, not cycled

*®
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ONPAGE[ opPage0];

*ME
OME: GOTO[Checklongl], PRFlags « (MEFlags), opcode[1];

*

Monitor Lock

*MRE
AMRE : GOTO[Checklong2], PRFlags « (MREFtags), opcode[2]:

&

€V, Lock

*MXW
QMXW PRFlags + (MXWFlags) , opcode[3]
MXWx : T ¢« Stack&-1;

GOTO{Checklong2], Process « T;

*

“MXD
@MXD : GOTO[CheckLongl], PRFlags « (MXDFlags), opcode[4]; * Monitor Lock
*NOTIFY
GNOTIFY:
GOTO[ CheckLongl], PRFlags « (MOTIFYFlags), opcode[6]; *CV
*BCAST
@BCAST: GOTO[CheckLongl], PRFlags « (BCASTFlags), opcodef6]; *CV
#*REQUEUE
@REQUEUE:
PRFlays « (REQFlags), goto[MXWx], opcode[7]; * Process, Q1, Q2
Checklong?: ’
I« (373c); ™ Stkp value for two long pointer operands (4).
T « (nStkp) XOR (T); * Check for stack size of 4
T « RHMask[MDShi], dblgoto[Short2, Long2, ALU#0];
CheckLongl:
T « (375c); * Stkp value for one long pointer operand (2).
T « (nStkp) XOR (T); * Check for stack size of 2.
T « RHMask{MDShi], dblgotofShortl, Longl, ALU#0];

Short2: Quecue2hi « T, callfFixQueue2l;
T « RilMask|MDShi}, goto[Shortll];

long2: T « Stack&-1;
Queue2hi « T, call{FixQueue2];
T « Stack&-1, goto[Short1];

Longl: T ¢ Stack&-1;
Shortt: QueuelHi « T, gotofFixQueucl]

FixQueue2:
T ¢« Queuezhi ¢« (1shfQueuez2hi,10]) + (T) + 1;
Quecuez2hi « (fixVA[Queuc2hi]) or (T)
T « Stack&-1;
Queue2 « T, return;

FixQueuel:
T « Stack&-1, TASK;
Queuel « T;
Tu « (Queuelhi) OR (T);
T « Queuelhi, skipfalu = 0F;
[« Queueihi « (Ish{Queucini, 10]) + (T) + 1;
Queuelhi « (fixVA[Quouelni]) or (T), goto[ProcessOps];

ProcessOps:
toadPage[ prPage];
Dispatch] PRFlags, 11, 4], gotop[ProcessDispatch];

onPage[priago];

ProcessDispatch:
PRFlags « RCY[PRFlags, 1], Disp[MEnter];

Time, CV, lock
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o N R R R R o R KRR o R A ROl RN R RCHOR R A R R R R R R R AN RN R

» Monitor Entery

-

* Input

* Queuel Baso register pointing at monitor queus
L]

M Temps

* MQ process handle

W

* Constants

* CurrentPsB 218, address of CurrentiPSB

* LockBit 1000008, tock bit of Monitor Lock

-
kM N TR R R RN R R IR oo sk o ki SR s kool kR O A Ik R R R R R R R R R R OR
MEnter: T « (CurrentPSB), callfQueuelToMQ], AT[Processbisp, MElocl;
Tu « MQ, goto[MELocked, R >= 07;
MQ « (MQ) AND NOT (LockBit), calt[MQToQueurl]
MRENoAbort:
Stack&+t1 « 1C; ™ even location
PrTail: LoadPage[opPage0];
goto[PaTail];

MELocked:
PFetchl[PBase, Process}, goto[MREnterFailed];

IR R R K K R T R R K S R R TR B R N R R e A K R okl B R R S R R

* Monitor ReCanter;

* Input

* Queuel Base register pointing at monitor queue

* Queue? Base register pointing at condition queue
*

* Temps

* PBase Base register of PSBs

* Process process handle

* RTempl temp

*

* Constants

* LockBit 1000008, tock bit of Honitor Lock

* CleanUpOffset 1, offset of cleanup link in PSB

* FlagsOffset 3, offset of flags and priority in PSB

* CurrentPSB 218, address of CurrentPSB

* sProcessTrap 178, offset of sProcessTrap in SD

*

R R R R L L L R R R R R R E L R L E R L]

MREnter:
T ¢ (CurrentPSB), callfQueuelToMQ], AT[ProcessDisp, MREloc];
call[PBaseToProcess |;
Tu <« MQ, goto[MREnterfailed, R >= 0]; * ignore ww bit
UseCTask, callfCleanUpQucuel; * Clean up Qucuel
HMQ « (MQ) AND NOT (LockBit), cali{MQToQueuel];
I« (Process) + (CleanUpOffset), call[/eroloPBase];
T « (Process) + (FlagsOffset), call[PBaseToRTemp1];
lu « (RTempl) AND (AbortPending);
goto[MRENoAbort, alu = 0];
T « (sProcessTrap);
PRTrap: lLoadPage[opPage3];
gotop[kfcr];

MREnterFailed:
T « Queuel;
Quetc?2 « T, TASK;
I « Queuelhi;
Queue2hi « T;
T ¢ (Process) + (FlagsOffset), call[PBaseToRTempl];
Queuelhi « (ReadyQhi), call[ReadyInQueucl}
RTempl « (RTempl) OR (EnterFailed), cali[RTempiToPBase];
UseCTask, call[RequeueSubl;
T « PRFlags, goto[ReSchedule];

Page
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* Mounitor Cxit and Depart;

w Input
» Queuel Base register pointing at monitor gueue
IEX TR R R R R L R N R L R R R R R P LR R

MXDepart: :
UseCTask, call[ExitMon], AT[ProcessDisp, MXDloc];
T « PRFlags, goto[ReSchedulel];

A K o T okt s R TR ol ol e ok oot i O T bl o ok K kR e e ok ok
» Exit Monitor;

* Input

* Queuel Base register pointing at monitor qucue
*

» Temps

* PBase Base register of PSBs

» M0 process handle

* Process process handle

* EMLink return Tink

*®

* Constants

L LockBit 1000008, Tock bit of Monitor Lock

k]
EEE R E R R R R R R R R R R R R R R R R R L R R
ExitMon:
T « APC&APCTask, call[QuecuelToMQ];
EMLink ¢ T;
T ¢« MQ « (MQ) AND NOT (LockBit);
qgoto[ EMUnlock, alu = 0]; .
Pfetehl[PBase, Process], call[ReadyInQueue2];
UseCTask, callifRequeueSubl;
calt{QueuelToMQ]; * Requeue may have changed MQ
goto[ EMUnTock];
EMUnlock:
MQ « (MQ) OR (LockBit); :
PStorel[Queuel, MQ, 0], cali[PRRet];
APCRAPCTask « EMLink, goto[PRRet];

Page

4
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Monitor Exit and Wait;

Ll

*

. Input

* Queua?2 Base register pointing at condition queue
. Queuel Base register pointing at monitor queue
* Process Timeout value

-

* Teinps

* PBase Base register of PSBs

* MQ process handle

* PRTime ho tds timeout value

* RTemp1 process handle

*

" Constants

* wwBit 1000008, ww bit of Condition

* tockBit 1000008, lock bit of Monitor Lock

* CleanUpOffset 1, offset of cleanup Vink in PSB

* TineQffset 2, offset of flags and priority in PSB
* FlagsOffset 3, offsct of flags and priority in PSB
* WaitingOnCV 10B, WaitingOnCV bit of PSB

* AbortPending 403, AbortPending bit of PSB

* TimeoutAilowed 100B, TimeoutAllowed hit of PSB

* CurreniPSB 21B, address of CurrentP$B

- TimeLocation 3448, address of Timecout time in Memory

*
ook ol o sk vk sk R RO TR K N AR R R R R R R K R o R ol R OISR R R R e A R Ol R R R K R K
MXWait: T ¢ Process, AT[ProcessDisp, MXWloc];
PRYime « T, UseCTask, call[CleanUpQueue];
T « QTemp, call[SwapQTempAndQ2];
UscCTask, call[ExitMon];
T ¢ (CurrentPSB), call[PBaseToProcess];
T « (Process) + (FlagsOffset), call[PBascToRTempll;
1y « (RTempl) AND (AbortPending);
goto[MXWAbort, alu # 0];
PFetchl{QTemp, MQ, 07];
call[PRRet];
MQ « (MQ) AND NOT (WWBit), goto[MXWOntoCV, R >= 0];
PStorel[QTemp, MQ, 07, call[PRRet];
f « PRFlags, goto[ReSchedule];
MXWOntoCV:
Tt « PRTime;
Rfempl ¢ (RTempl) OR (WaitingOnCV), goto[MXWllaveTime, alu = 0];
T « (TimeLocation), call[PBascToCurrentTime];
T « CurrentTime;
PRTime « (PRTime) *+ (T);
goto[MXWHaveTimex, alu # 0];
PRTime « (PRTime) + 1;
MXWilaveTime:

nop;
MXWHavel imex:
Queuclhi « (ReadyQhi), call[ReadyInQueuel]
[« QTemp, call[SwapQTlempAndQ2];
T « (Process) + (FlagsOffset), call[RTemplToPBase];
UseCTask, call|RequeueSubl];
[ « (Process) + (TimeOffset), call[PRTimeToPBase];
T « PRFlags, goto[ReSchedule];
MXWAbort:
T « PRFlags, goto[ReSchedule];

SwapQTempAndQ2:
MNBR « Queue2, Queue2 ¢« T, NoRegILockOK;
T « MNBR;
Qlemp « T;
T ¢ QTemphi;
MNBR « Queue2hi, Queue2hi « T, NoRegILockOK;
T « MNBR;
QTomphi « T, return;

Page
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* Notify Broadcast;

*

* Input

* Queuel Base register of queue %o be wotifled
»

b Temps

" PBase Base register of PSDs

* MO process handle

* RTemp1 process handle

* Process process handle

" PRTime Did something

* PRF1ags flags

*

* Constants

* WWBit 1000008, ww bit of Condition

* MegInfinity 1000008

" FlagsOffset 3, offset of cleanup Tink in PSB
* Wait ingOnCV 10B,. WaitingOnCV bit in PSDB

M
a0 O R R R R O R R sk R O R R O R R RO S o OB Rl O R el R R R R R
Waketlead:

UseCTask, call{CleanUpQueue], AT[ProcessDisp, Wakeleadloc]
WiHLoop:

PRTime « (Zero), call[QueuelToMQ];

MQ « T « (MO) AND NOT (WWBit);

lu « LDF[PRFTags, 16, 1], goto[WHExit, atu = 0];

T « MQ, call[PBaseToProcess;

T « (Process) + (FlagsOffsel), call[PBaseToRTenpl];

PRTime « (1c), callfReadyInQueue2];

RTempl « (RVempl) AND NOT (WaitingOnCV), call[RTemplToPBase];

UseCTask, call[RecqueueSubl;

Tu « PRFlags, gotofWilLoopx, R odd];

Tu « LDF[PRFlags, 16, 1], goto[WHExit];
WHloopx:

goto[WHLoop];
WHExit: T ¢« PRFlags, goto[ReSchedule, alu = 0];

T « PRTime, dblgoto[SetWWBit, MNakedNotified, R even];
SeLWWBit:

MQ ¢ (WWBit), call[MQToQueuct]; * gven location
NakedNotified:

Intlevel « (Intleovel) + 1, LoadPage[OpPagel]; * odd locatlion

goto[CheckCVT];
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* Requeue;

*

* calling instruction must include Use(Task

Ed

* Input

* Quenel Base rogister pointing at queue

. Queue? Base register pointing at queue

. Process process handle

W

* Qutput

* ReSched BOOLEAN

L]

* Temps

* PBase Base register of PSBs

M Prev process handle

* RTemp Process. link until insert, then Process.priority
* RTemp1l process handlo, priority

* RTemp2 process handle, priority

* RLink return address

-

* Constants

" CleanUpOffset 1, offset of cleanup -1ink in PSB -
* FlagsOffset 3, offset of flags and priority in PSB
* Priority 7, priority bits

*

Requeuelccured 200B
W .
A TR R A IR SR NN SR ok 6 R S Ok SHOR shtR RR TK R A3sh IR TRk R R R
Requeuelp:

UseCTask, callfRequevcSub], AT[ProcessDisp, REQloc];

T ¢« PRFlags, goto[ReSchedule];

RequeueSub:
T « APCRAPCTask;
RLink « T;
T « Process, call{PBaseToRTemp];
Tu « (RTemp) - (T);
Tu ¢ Queuclhi, goto[RQGotPP, alu = 0]; * only one process
goto[ RQLoopl, alu = 0]; # Queuel NIL, T = Process
PFotchifQueuel, Prev, 0], call{PRRet];
T « Prev, goto[RQLooplx];
RQLoopt:
Prev « T,
RQLooplx:
Prev « T, call[PBaseToRTempl];
T « Rfempl;
lu « (Process) - T;
goto[ RQLoopix, alu # 0];
T ¢ Prev;
call1[RTempToPBase]; * RTemp has Process.link
RQFixCV:
Tu « Queuvethi;
T « {Process) + (CleanUpOFfscL), goto[ RQHaveQl, alu # 0];
PStorel[PBase, RTemp];
call[PRRet |;
goto[RQInsrt];
RQGotPP:
T « Prev « (Zero), goto[RQFixCV];
RQHHaveQl: s
PFetchifQueuel, RTempt, 0];
T ¢« Process, call[PRRet];
Tu « (RTempl) - (T);
goto{RQInsrt, alu # 0];
PStorelfQueuel, Prev, 0];
call[PRRetl;
goto[RQInsrtl;
RQInsrt:
PFetchi[Queue2, Prev, 0], call{PRRet];
Tu « Prev;
T « Process, goto[RQNIIPP, atu = 0];
T « (Process) + (FlagsOffset), cali[PBaseToRTemp];
T ¢ (Prev) + (FlagsOffsct), call[PBaseToRTempl]
RTemp « (RTemp) AND (Priority);
T « (RTempl) AND (Priority);
Tu « (RTemp) - T - 13
T « Prev, goto[RQF1x02, atu < 0];
goto[RQLoopz],
RQLoop2:
Prev « T, call[PBaseToRTempti];
T « (RTempl) + (FlagsOffsot), call[PBaseToRTemp2];
T « (RTemp2) AND (Priority);
Tu « (RTemp) - T - 1;
T « RTempl, dblgoto[RQInsrtHere, RQLoop?2, alu >= 0];
ROFixQ2:
PStorel[Queue2, Process, 0], call[PRRet];
RQInsrtHere:
T « Prev;
califPBaseToRTempl];
T « Process, ca11[RTemp1ToPBasej
T « Prev, call[ProcessloPBasel];
RQRet: T e (Process) + (TimeOffset), callfZeroToPBase];
APC&APCTask « RLink;
PRFlags « (PRFlags) OR (quueueOccured), returi;
RQN11PP:
T ¢ Process;
callf{ProcessToPBase];
PStorel[Queue2, Process, 0], goto[RQRet]:

Page

7



MosaP.mc 3-Nov-79 19:15:563 Page

oo AR A R i e R o o e R R R R R R R R e Rk Rl R R R D R R b & ke e KN
» CleanUpQueue;

® this routine cleans up a queue which may possibty
» thave been left in a mess by Requecue.

£l

" calling instruction must include UseCTask

Ll

» Input

" PRFiags even => c¢lean Queuel, odd => clean Queue?
L]

* Temps

* MBase Base register of PSBs

» RTemp process handle

* RTempl process handle

" MNBR process handle

* RLink return address

-

* Constants

* WuBit 1000003, ww bit of Condition

-®

CleanUpOffset 1, offset of c¢leanup link in PSD

*

R E R R R R R L Y Y R R L R E R RN LN
ClteanUpQuecue:

T « APCRAPCTask; )

RLink « T, call[CQueucToRTemp]; * get pointer to tail

RTemp « (RTemp) AND NOT (WWBit); * ignore ww bit
T « (RTemp) + (CleanUpOFffsct), goto[CURet, alu = 07, .
PfetchifPBase,RTempl], call[PRRet]; * get head of queue

Tu « T ¢« RTempl;
Ju « (RTemp) - (T), goto[CURetx, alu=0];
RTemp « T, goto[CUEmpty. alu = 0];
CULoop: T « (RTemp) + (CleanUpOffset), call[PBaseToRTempll; * get head of queue
Tu ¢ T ¢ RTempi;
Tu « (RTemp) -~ (T), goto[CUFoundHead, alu=0];
goto[CUEmptyx, alu = 0];
Riemp « T, goto{CULoop]:

CUEmpty:

RTemp « (Zero), goto[CUFixCV];
CUEmptyx:

RTemp « (Zero), goto[CUFixCV];
CUFoundliead:

MNBR « T « RTemp;
CULoop2:

RTemp « T, calli[PBaseToRTempl];

T « RTempl;

Tu « (MNBR) - (T);

goto[CULoop2, alu # 0];

nop;
CUFixCV:

call[RTempToCQueue];
CURet: APC&ZAPCTask « RLink, goto[PRRet];
CURetx: APC&APCTask « RbLink, goto[PRRet]:

CQueucToRTemp:

Tu « PRFlags, DBLGoto[QueuelToRTemp, Queue2ToRTemp, R >= 07];
RTempToCQueue:

Tu « PRFlags, DBLGoto[RTempToQueuel, RTempToQucue2, R >= 0];
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* RoSchedule;

*

* Input

* contains PRFlags

L]

* Temps

* PBase Basoe register of PSBs

- RTemp process handle

A RTemp1 process handle

* MNBR process handle

* RLink return address

*

* Constants

* EnterFailed 1000008, EnterFailed bit of PSB

* CleanUpOffset 1, offset of cleanup tink in PSB

* FlagsOffset 3, offset of priority and flags in PSB
* FrameOffset 4, offset of Fframe in PSB

* CleanUpGffset 1, offset of clecanup Tink in PSB

" Priority 7, priority hits in PSB

* StkPOffset 108, offset of stack pointer in state vector
* DestOffset 118, offset of dest in state vector’

* CurrentPss 218, Current process

- ReadyQ 22B, Ready queue

* CurrentState 23B, Current state

w

R R R R R R R R R R R L R R R R E R E R

ReSchedule:
goto[PrTail, NoH2Bit8];
nop;
IatReSch:
T « (CurrentState), call[PBaseToRTemp];
LoadPagel OpPaged];
calip{SavPCInFrame];
T « Riemp, LoadPage[xFPagel];
xfTemp « T, UseCTask, callp[SaveState];
T ¢ (CurrentPSB), callf[PBaseToRTempl]; * RTcmpl ¢« currentPSB
I « (RTempl) + (FrameOffset), call[LocalfoPBase];
IdlelntRS:
T e (RoadyQ);
call|PBaseToRTenpl];
Tu « T « Rfempl;
tu « xfWDC, goto[NoneReady, alu = 07;
call[PBascToProcess]; * Process « readylist.tink

* setup for new process

T « (Process) + (FlagsOftset), calt{PBaseToRTempl];

Riemp ¢ (xfAV);

e (RTemp) + (FirstStateVector), call|PBaseToRliemp];

MNBR « Riewpl, TASK;

RTempl « T « (RTempl) AND (Priority);

Rtempl ¢ (LSU[RTempl, 27]) + (T);

T ¢ (LSH[RTempl, 17) + (T), TASK;

Rlemp ¢ (RTemp) + (T);

T « MNBR, gotofNoEnterfailed, R >= 07];

RTempl « T;

RTempl « (RTempl) AND NOT (EnterFailed);

T « (Process) + (FlagsOffset), call[RTemplToPBase];

T « RTemp, call[ZeroToPBase]; * stack[0] « 0;

RTempl « 1c; * stkp € 1

T « (RTemp) + (StkPOffset), call[RTemplToPBase];
NoEnterFailed:

T « (Process) + (FrameOffset);

call[PBaseToRTemp1]:

T « (RTemp) + (DestOffset), call[RTempiloPBase];

T « (CurreutPSB), caltl[ProcessToPBase]; * currentPSB « process

T ¢« (CurrentState), call[RTempToPBase];
T « RTemp, LoadPage[xfPagell;
xfTemp « T, gotop[LoadState];

NongReady:
T « (sWakeupError), goto[PRTrap, alu # 0];
RTemp ¢ (Zoro);

PRFlags « {(Zero), callf{Idleloop]; * clear PRFlags in idle int

Idleloop:
goto[IdleInt, IntPending];
PRRet: return;
TdieInt:
LoadPage[OpPaged];
T « (GotRSpec[103]) XOR (377C), gotop[MIPendx];

Page
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PBaseTolrocess:

PFetctl{PBase, Process]|, return;
ProcessToPBase:

PStorel[Base, Process], return;

PBaseToRTemp:

PFetchi[PBase, RTemp], return;
RTempToPBase:

PStorel[PBase, RTemp], return;
PBaseToRTempl:

PFetchl[PBase, RTempl], goto[PRRet]};
TemplToPBase:

PStorel[PBase, RTempl], goto[PRRet];

PBaseToRTemp2:
PFetchi{PBase, RTemp2], return;

QueuelToRTemp:

PFetchl[Queucl,RTemp,0}, roturn;
RTempToQueuel:

PStorel{Queuel,RTemp,0], return;

Qucuec2ToRTemp:

PFetchi[Queue2,RTemp,07], return;
RTempToQueue?:

PStorel{Queue?,RTemp,0], return;

QueuelToMQ:

PFetchi[Queuel MQ,07, goto[PRRet];
MQToQueuel:

PStorel[Queuel, M), 0], goto[PRRet];

PRTimeToPBase:

PStorel[PBase, PRTime], return;
LeroTolBase:

PStorel{PBase, RZero], return;
LocalToPBase:

PStorel[PBase, Local], return;

PBaseToCurrentTime:
PFetchi{PBase, CurrentTime], return;

ReadyInQueuel:
Queuel « (ReadyQ), return;

ReadyInQucue2:
Queue2hi « (ReadyQhi);
Queue2 « (ReadyQ), return;

Page

10



MesaP.mc 3-Nov-~79 19:15:53 Page 11

R R T L T T

N Interrupt Processing;

*

" Input

* WW Wakeups Waiting register

* ItckCount number of ticks unttl scaning PSBs required
. CurrentTime current time

»

» Temps

» Intlevel pointer to CV array elcments

* IntType even => idls loop interrupt

* ITemp temp

* ITempl temp

*

* Constants

. WWBit 1000008, ww bit of Condition

* TimeOffsot 2, otffset of time in PSB

* FlagsOffset 3, offset of flags and priority in PSB
* WaitingOnCV 108, WaitingOnCV bit of PSB

* NakedMNotifyFlags

*

AN R R O N HOR R R N R ke Rk KR sk R kR R kIR R rROK K e R e o e o ol o R
Ll

{nterrupt Processing
onpage[OpPagel];

[hterrupt:
WW < (WW) AND NOT (TimerBit), goto[TimerInterrupt, alu # 0];
fntlevel « (CVBase);
CheckCV:
calt[ThistV];
ThisCV: WW « RSH[WW, 17, goto[IntThisCV, R odd];
qotof IntDone, atu = 0}; * load page for done
Intlevel « (Intlevel) + 1, return;

IntThisCV:
T « Intlevel, Call{IntPBascToQuecuel];
Tu ¢ Queuel;
Queuelhi « (ReadyQhi), goto[DoNothing, alu = 0];
toadPage[prPage]];
PRFlags « (PRFTags) OR (NakedMotifyFlags), goto[WakeHead];

Dollothing:

Intlevel « (Intlevel) + 1, goto[CheckCV];
IntDone:

LoadPagefprPagel}; * load page for done

Tu « I[ntType, dbigotop[IntReSch, ITdlelntRS, R odd];

TimerInterrupt:
TickCounl « (TickCount) - 1;
IntLevel « (CvBasc), skip[alu = 07;
goto{CheckCVT];
[Temp « (xFAV);
T « ITemp « (ITemp) + (FirstProcess), cali[IntPBaseToProcess];
T e« (1Temp) + 1,
PFetchi[PBase, [Templ]d;
T « Timetocation, call[IntPBaseToCurrentTime];
CurrentTime « (CurrentTime) + 1, call[IntCurrentTimeToPBase]
nop;
TLoop: T « (Process) + (TimeOfFPsct); * can't have call before this
PFetchl|PBase, ITemp], call[P4Ret]:
Tu « T ¢« ITemp;
Tu « (CurrentTime) - (T), goto[CanTimeout, alu # 0];
CheckEnd:
T « Process ¢ (Process) + (SizePSB);
Tu « (ITempl) - (T);
TickCount « (3c), goto[TLoop, alu >= 0];
goto[CheckCV];
CanTimeout:
goto[ TimeOQut, alu = 0];
goto[CheckEnd];
Timeout:
Queue? « (ReadyQ);
QueuelHi « (Zero);
T « (RZero) + 1, LoadPage[prPage];
Queue2Hi « T, UselTask, callfRequeueSub];
T « (Process) + (FlagsOffset), call[IntPBaseToQueuel];
Queuel « (Queuel) AND NOT (WaitingOnCV);
PStorel[PBase, Queuel], call[P4aRet]:;
goto[CheckEnd];

IntPBaseToProcess:
PFetchi[PBase, Process], goto[P4Ret];
IntPBaseToQueucl:
: PFetchl[PBase, Queuel], goto[P4Ret];

IntPBaseToCurrentTime:

PFetchi[PBase, CurrentTime}, goto[P4Ret];
IntCurrentTimeToPBase:

PStorel[PBase, CurrentTime}, goto[P4Ret];

END;
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insert{d0lang];

NOMIDASINIT; LANGVERSTON;

inserifglobaldefs];
TITLE[xf};

modified by Johnsson Qctober 9, 1979 4:08 PH, AR 182% - PHIP

modified by Sandman September 18, 1979 2:14 PM, AR 1708 1iype 2 XFer, Portl
modified by Chang September 10, 1979 6:17 PH, Bad MapOutofBounds

modified by Johnsson June 28, 1979 8:10 AM

wodified by Chang June 4, 1979 1:06 PM, fix 3 words, remove MultiDib
mouified by Johnsson May 14, 1979 9:51 AM

modified by Sandman May 8, 1979 12:37 PM
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“Dispatch base addresses

SET{xMPagelp, LSHIFT[xfPagel,10]
SCT{Allochisp, ADD[xfPagelp, 120
SET[ xfrype, ADD[xfPagelp, 14017,
SET[xfWRtab, ADD[xfPagelp, 160711;
SET[ xfRRtab, ADD[xfPagalp, 20011;
CT{MiscDisp, ADD[xfPagelp, 220]];
SET[ ReadT imcloc, ADD[xfPagelp, 6]}];
MC[Read limeAddr, OR@[170000, ReadTimelLoc]];

1
11

* AltocSub

* called from xferg and ALLOC

- constants

* xfav allocation vector base

* input registers

- T frame size index

* output registers

. xfrrame, T frame pointer, xfFrame = 1 if fail
* temps

* xTfsi frame size index

* RITCMP holds frame chain link

* xfrsav holds Frame chain 1link address
* xfrilink hotds return address

onpage[ xfpagel];
*since xfPagel has NextData's and NextInsts, it must have refill link at 377
xfRe¥ill: gotop[MesaRefitl], Pfetcha[PCB,IBUF, 4], AT[ORQ[LSUIFT[xFPagel,103,37717;

SaveRLink:
xfRLink « T, return;

AtlocSub:
USECTASK , xffsi « t;
T « APCRAPCTASK, call[SaveRLink]; tsave link in rliunk
T « (xFFSI) + (xTav);
ALLOCT: |
task , xfRSAV ¢ T,
PEETCHLIMDS, xf Frame’; *the head of the list (can't tault)
OLSPATCH[ xftrame,16,2];
DISPLFRIYPOT | xflframe « T « (xFframe) AND NOT (3C);
FRIVPO:
PYETCHI[MDS, RTEMP ], AT[ALLOCDISP,0]; * fault if frame swapped out
T « xfRSAV, call[xfRet];
PSTOREI[MDS, RTEMP] ,call[xfret]; * (can't Fault)
APC&APCTASK « xFRLINK; *reload 1ink from rlink
RETURN , T « xfFrame;
FRTYP1:
APCRAPCTASK « xPRLINK , AT[ALLOCDISP,17;
RETURN , xfFrame « (1c);
FRIYP2: .
GOTO[ALLOC3A] , T « xfframe « RSH| xFFrame,2] , AT[ALLOCDISP,27;
FRTYP3: )

GOTO[ALLOC3AY , T « xftrame « RSH[xfFrame,2] , AT[ALLOCDISP,37;
ALLOC3A:
goto[ALLOC3] , L « (xfframe) + (xfav);
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*

L

* Nole:
* fhis

Condfree

FreeSub:

3-Nov-79 19:156:53

FreeSub: Free's the frame if MomStat[14] s 1.,
constants

xfav allocation vector base
input registers
T address of frame

output registers
xffsi frame size index
temps
xfrlink return-to address
RTEMP1 holds frame chain 1ink
Mone of FreeSub's memory references can page fault!!
implies the av must be resident and

Sub: * Toad Tu with FreeFrame bit from MemStat in calling inst.

goto[ FreeSub,alu/0];
return;

xfFrame « T, USECTASK;

T « APCEAPCTASK, call[SaveRLink]; #*save tink in riink
T ¢« (xfFRAME) - 1, task;

PFETCHI[MDS, xFFST]; *get- Fsi

xfFST « T « (xfFSI) + (xtav), task;

PFETCHL[MDS, RTEMP1T; * get head of 1list from av

T ¢ xfFRAME, task;

PSTOREL[MDS, RTEMPL]; * Tink « head

T « xTFSI, task;

PSTOREL[MDS, xfFRAMET; * head ¢« frame pointer
APCE&APCTASK « xFRLINK; #reload 1ink From rlink
MemStat « (Mormal), RETURN; * clear Freeflag

[-1] must not be swapped out.

Page
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* input registers
* xFMX contains dest link or indirect Tink
* xftemp2 contains mesa byte program counter
* xfbrkbyte contains break op-code to uxecute
* xFXTSreg contains Xfer trap flag
i output registers
* xFfsi holds frame size index
* temps
* xfcount
* RTEMP
* xftemp contains dest link
B e e e e e e ke e
Xfer
xftempe(zero); *setup Xfer trap reason in case of Xfer trap
T ¢ xtMX,call[CheckXferTrap];
Xfers
xfTemp « T;
GOTO[ ControlTrap, ALU=07,DISPATCH[xfTemp, 16, 27;
MemStat « (MemStat) or (EarlyXfer), DISP[XFERTYPL];
XTERTYPL:

PFETCH2IMDS, xfTemp], AT[xftype,0]; * Get GFTP & Saved PC.
callfLoadgc];

#Il*l!‘m.k*m* Stal—-t Of A"to Cod(? LR R R EE R E L R L R R LR E R EE LR )
xfTewp « T ¢« Ishfxflemp, 1], goto[pcOkay, r >= 0];
T ¢ (Zero) - T,
*fTemp « (Zero) + (T) + 1;

wppaew s End of ATLO Cogl@ # % % 8K s oh h b o ko Ak IR KRR AR KR TR R R K Rk ke

pcOkay: T « xfFrame, goto{XferGol; * xfFrame contains dest
xfertypel:
xfCount « T , AT[xftype,1}; * save descriptor, (xfTemp clobbered)
xflemp « 1df[xfTemp,0,11]; * gfi

T e (xfgft);

task, T « (Ish[xfTemp,1]) + (T); *t « gfi*2 + xfgft
PFETCH2[MDS, xf Femy |

callfloadgc];

T « (xfTemp); * evoffset from gft

xfCount « (1df{xfCount,11,567) + T + 1; * + evi from descriptor + 1
xtCount « IshfxtCount,1] , gotofxterg]; * 2*evit2

xfertype?:
PFETCH2[MDS, RTCHP |, AT[xTtype,2];
T ¢ xfMX;
Stackd+1 ¢ T, TASK;
Stack&-1;

T ¢ RIEMP , gotofXfurs];

xfertyped:
I « sUnbound , gotofStashMX] , AT[xftype,3]:

ControlTrap:
GOTO[MTrapF], RTEMP « sControiFault;

Page
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* Tnterchange T (the new LOCAL) and LOCAL (the old)} and do a
* FreeSub on the old frame 1f the FreeFlag in MemStat indicates.
* New Byte pc in xfTemp

XforGo:
MNBR « LOCAL, LOCAL « T, task ,NoRegllockOK;
* LOCAL « new Frame, MNBR « old frame
T « MNBR;
Tu « Tdf[MemStat,14,1], cali[CondFrenSub]; * load ¥reefFlay
PCF « xfTemp;
MemStat « XforFixup; *fixup: byte pc = PC*2+PCF
tershxfTemp,17];
pfetchd[CODE, IBul};
PC « T, * bypass kludge
PCe(PC) and not (3c);

LERER R LR LY Sta[\t of pi‘ot CO(IQ AR WK e R R K R R R R Ok G R R A Y R R R RN R N CH R
t«CODERT; W
PChiet; *

mawkktohn Epd o of PATot Cocle o s ok kR ol h o R o0 g R R ks R Rk KRR R Rk

wgEer ek Srapt of ATLO Cod@ %% % 5 % ok # m R R R # gk kR R Rk B R AN SR R KRR R K

nop; “ allow page fault to happen before load page #
t«CODERT, LoadPage[07]; *
PChiet, call[SwapBytes]: ”

wgwondokk End of ATELO CoU@ MM % 5 o0 RR Sk Kok 0K R R R Rk RN RO W KR R

LU « xfBrkByte;
goto[doBreakByte, ALU#0], MemStat « (Normal);
* We dispatch the fivst instruction by hand to insure no interrupt
I« NextData[ IBufl;
xfBrkByte « T, goto[doBreakBytex];

doBreakByte:
NextData[ (Buf};
doBircakBytox:
I' « xfBrkByte « (xfBrkilyte) OR {40400c);
doBreakBytey:
xfBrkByte ¢ LCY[xfBrkByte, 2];
APCGAPCTASK « xtBrkByte;
return, x{fBrkByte « ZERO;

Page
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* Loadge load global pointer and code pointer given
* local pointer or GFT pointer
* constants
* cpoffset of fset frowm global frame base to code pointor
* sCsegSwappedOut trap parameter
* sUnbound trap paramecter
* input registers
* t mx (local frame pointer or GFT pointer)
* xfTemp fetch pending: global frame address
* xflTempl feteh pending: PC or EV offset
* output registers )
. xfFrame mx (dest) for type0 Xfer, GFT pointer for typel(not used)
* CODE code base rcgister
* GLOBAL global base register
* xFTemp byte program counter or EVolfset*2
* temps
* xfRTink return address
* xftempl
R -
Loadgc:
uscctask, xfFrame « T, at{LoadGCLoc]; = xFFrame written into LOCAL after Loadge Call in type0.
T« APCEAPCTASK, call[SaveRLinkl]; *save link-in rlink
L ¢ (xfTemp); * new GLOBAL
GLOBAL « T
pfetcha[MDS, IBuf]; #* fetch all of new global overhead
T « xfTempl, task; * put new PC (or LV oflset) in xfTemp
xfTemp « T;
Tu « GLOBAL;
GOTO [loadgenull,atu=07 , Tu « LBF[1Buf1,17,17];
GO0 {loadgeswap,atu#0] , lu « RSH[IBuf2,107];
GOTO [ShortCode, ALUXOT], Tu « RSU[IBuF2,67]; * (test) Alto only
skip [ALU=07, T ¢ IBuf2; * test for bad pointer
T ¢ IBuf2 « (TBuf2) OR (100C);
f o« (LSH{IBuf2,107%) + (T); * code doesn't cross 64K boundary
LongCode:
CODEhi « T, task;
T « IBufl;
CODE « T;
T « IBuf;

xfGf iWord « T,

apeRapcetaskexfR1ink,goto[ xfRet];
ShortCode:

T « MDShi, GOTO [LongCode];
loadgcnull:

T ¢ sUnbound , goto[StashMX];
loadgcswap:

T « sCsegSwappedOut , goto[StashMX];
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P
K Aferg allocates new frame and patches Tinks
' input registers
* xfcount index into entry vector
" output registers
» T, xfFrame new frame (has been initialized)
* CODE code base register
* xfTemp byte program counter
* temps
* xfTempl
e e e et e et = R e e e e e
XferGt:
t « xfcount , call[CheckXferTrap]: * might use value from xfTemp
xferg: !
task,t « xfcount;
PFETCH2[CODE,xfTemp]; * this can page fault as 1ist ref to code!
* xfTemp ¢ wordpc; xfTempl « fsi word
T ¢ (Wdf[xfTempl,10,10]7), call[AllocSub]; * after this, no more PF's!!
qoto[xfergrf R odd] ,Tu ¢ xfFRAME; * new frame is in I

bSTOR£4[MDS,GLOHAL]; * store accessltink and returnlink
xFTemp « 1sh[xfTemp, 1], goto[XFferGio];

* Alloc failed, cause trap with destination as parameter
xfergrf:

Lo« xFMX;

xfATPreg « t , goto[DoAllocTrap,alu # 0];

* Jocal call, must fabricate procedure descriptor
* xTcount has 2"evt2, need A*cytl
xtcount « (Ishfxfcount,11); *akev+d
task,xfcount « (xfcount) - (3c);
T « (xfGfiWord) AND NOT (177¢):
t « (xtcount) + (t); * '+ is dimportant (don't use OR)
xfATPreg « t , goto[DoAltocTrap]
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CheckXterTrap handles Xfer trapping
constants
sXferTrap trap parameter
input registers
T Xter trap paramcter
xtXTSreg oc¢d implics trap
xftemp Xfer trap reason (0 = other, 200 = LFC, 4G0 = RET)
* output registers
xFXTPreg Xfer trap parameter
xfXTSreg Xfer trap reason
" RTEMP XFfer trap type

o5 ok ¥ B & #

& =

CheckXferTrap:
goto[noXferTrap,r even] , xfXTSregersh[xFXTSreg,11:
DoXferTrap: .
xFXTPreg « t;
task,t « xftemp;
xfXTSreg ¢ t; .
RTEMP « sXferTrap , goto[MTrapF];

xfRet:
noXferTrap:
return;
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* SaveState saves state and zeros stkp

* called from mstop and DST

® input registers

» xfTemp where to save state

* temp registers

. xfRYink return-to address

- xtTempl set stkp to this depth and pop til1 empty
* xfTemp2 stkp stored from here

SaveState: * usectask in calling instructior
T « APCEAPCTASK, callfSaveRLink]; *save link fu rlink
T ¢ (xfTemp) + (11lc);
Pstorel[MDS, LOCAL], call{sv377];
I« (stkp) xor T; * true stack pointer to T
xtTemp2 ¢ T;
I e (xfTemp) + (10c), task;
Pstorel[MDS, xfTemp2l;
T ¢ (xfTemp2) - (7¢);
xfTempl « 10c, skip[carry];
xfTempl « (xflempl) + T + 1; * stack depth + 2 (3+(d-7)+1)
stkp « xfTempl, T « (xfTempl) - 1;
svlioop: call[svpopl; :
T « (stkp) xor T; * true stack pointer to T
T ¢« (Al10nes) + T, goto[svloop, alu#0]; * T « offset in saved stack
apc&apctask « xfR1ink, goto[xfRet];

svpop: T « (xfTemp) + T;
Pstorel[MDS, Stack];
sv377: T « (377c), roturn;
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LoadState 1loads state
input registers
xffemp where to Toad state from
output registers
x MY source 1link
x FMX dest Tink
xfBrkByte break instruction replacement
temp registers
xfTempl count of stack items to be loaded
xfTemp2 count of stack items loaded so far

toadState:

1dtoop:

fdpush:

T « (xFTemp) + (10c);
Ptetchl[MDS, xfBrkByte], call[xfRotl;
T « (xfTemp) + (11lc);
PTetchI[MDS, xfMXT];
MWW « (HWW) and not (100000¢);
T « (xfTemp) + (12¢);
Pfetchl{MDS, xFMY], task;
stkp ¢ RZero;
T « (xfBrkByte) and (17c);
IBuf « T, * stack depth saved for stkp below
xfTempl « 10c¢;
T ¢ (IBuf) - (7¢); * check for 7 or 8, T ¢ d-7
xfBrkByte « rsh[xfBrkByte,10], skip[carry];
xfTempl ¢ (xfTempl) + T + 1; * stack depth+2 (8+(d-7)+1)
xfTemp2 « T « ZERO, callf[l1dloop];

Tu ¢ (xfTempl) - T;
T ¢ (xfTemp) + T, goto{idpush, alu#0]
stkp « IBuf, goto[Xferj;

Pfobchl[MDS, Stack];
xtlemp?2 « T « (xtTemp2) + 1, return; * return to ldloop

Pane
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DoAllocTrap:
RTEMP « sATlocListEwmpty, goto[MTrapf];

* In generat, we want to do the FreeSub after all possible Xfer page faults
* can occur, but before all other traps.

StashMX: * StackError, UnBound, & cSwappedQut Traps come here
task,RTEMP « t; * RTCEMP holds SD index (through FreeSub)
1 ¢ xtMX;
xf(0TPreg « t;
MTrapF: * XferTrap, AllocTrap, & Control Traps come here
T« LOCAL;

Tu « Tdf[MemStat,14,1], callfCondFreeSub]; * load Frceflag

MTrap: * PageFault & WriteProtect and RETXfer traps comes to here
RTCMM & (RTEMP) + (xfav);
task,t « (RTEMP) + (xfsdoffset);
pFPetchl[MDS, xTHXT];
goto[Xfer];

onpagefopPaged];

MIintTest: * Back up PC by T if stopping
goto[MIPend, IntPending];
return;

MIPend: RUEMP « T; * PC backup *interrupt from bitblt enters here
I « (GetRSpec[1037]) xor (377¢); * save Stkp

MIPendx: * dinterrupt through NOP enters here
RTEMP1 ¢ 342¢; * RSImage
Stkp ¢ RTEMPL, RTEMP1 « T, NoReglLockOK; * saved Stkp
I e« Stack « (Stack) and not (IntPendingBit);
RS232 « T; * turn of f IntPending
Stkp e RTEMPL;
Tu « NWW;
lu « xfWDC, goto[nothing, alu = 07;
T « RTEMP, goto[Disabled, alu#0]; * load PC backup
IutType « T, goto[Dolnterrupt, alu = 0]
PRFlags ¢« (Zero); * clear flags so that interrupt can or in
* its state. In case of no pc backup done in Int Tdlie loop
IntType « (1c¢), call[PiRet];
T ¢ (PCFreg) - T;
skip[alu>=0], xfTemp ¢« T;
PCB « (PCB) - (4c¢);
PCF « xfTemp;
Dolaterrupt:
T « NWW;
NWW « (Zero);
WW « T, LoadPage[OpPage0];
Tu « LDF{WW, 13, 1], goto(Interrupt];

Disabled: return;
nothing: return;

LY AR EE L EES Stﬂf‘t Of A]Lo Code AR O R N R RO O e R sk Tk etk R R Ok
*Return Lo Nova. 1Buf contains the PC at which Nova execution is to begin
Mstop:

NWW « (NWW) or (100000c), call[SavPCinFrame];
Mstopx: task,t ¢ currentstate;

pfetchl[MDS, xfrtemp];

loadpage[ xfpaget], T « Riero;

usectask,callp[SaveState],PCBHeT;

RTemp « FFaultAdd, call[FFS1];

Stack ¢ (Stack) and not (1lc); * FFAULT « "crash on page fault"”

DMAN « T « Oc;

SMAR « T, loadpage[nePage];

T « IBuf, gotop[Juir];

wggraciikn s End of ATTO Code ™% f ko sk hom oo b ok bk ok ook ko 20K R B KRR kK

*Start from Nova. T has addrass for LoadState, xfMX even => soft boot xfer
MStart: LOCAL « 0c, call[FFaultStack]; * LSTFgo loads state from LOCAL+T
Stack « (Stack) or (lc);
Tu « xfMX, goto[LSTFgo, R odd]; * FFAULT « “trap on page fault"
'I/****:K*-‘k Start Of I\]to Code LR L R R R R R R EEE R R
Stkp « Rlero;
Toadpage[ xfPagel]:
Stack&+1 « 2¢, gotop[xfer];

tﬁ”lkﬁwmm*vh E"d of A]to Code ERAERREKEERER LRI RN AR R R B R TR E R R R LS F R FRRRRR RS
LEE LT Start of Pi]ot Code LR EE R LR AR E R R R R R R E R R R L R R R E R
lToadpage[ xfPagel];
Stkp ¢« RZero, gotop[xfer];

wexkntwsk End of PiTob Code H# %3 mok sk s o akohaoh K dok Ak d KB B h A S h kR X RN RN

FFaultStack: RTEMP « FFaultAdd;
FFS1: Stkp « RTEMP, return;

Page
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B i A e e e - An W e e e e s A T S4 4 A R e W e Y RS e e e A
* SavPCinFrame

* input registers

* PC, PCF Mesa PC

* output registers

* xfMY hotds Xfer SOURCE

* LOCAL.  holds local base register

- tomps

* RTEMP1

B e o o 1 o e e e et

SavPCinFrame:

T « CODE; *CODEN1 and PChi are equal,
T « (PCB) - (T); *15 bits, since code segments are < 32k,

Fm R RRRR SEapt OF PATOL Cod@ ™M %% s s o ot s ok oR S dR 8 5 S ok R OHCE KR R R R R R K

RTEMPL « 1
T ¢« PCFre

RTEMP1 e (1sh[RTEMP1,17} + (T); *byte PC (rclative to C) of the instruction to be executed

*when this frame next runs.

dukmkmnnk Fnd of PAlat Code % m s s koo i doionmon i ool tok R SRR SOk #0m sk ok gkl ok

AR aan ik SEapt OF ATE0 COU@ M H %Mt & i dom i b R bk d % b N Rk 3R R bk

T ¢ 1df[GetRSpec{127], 14,37 + T, skip[R even];

RTEMP1 « (Zero) T, goto{StorPC];
RTEMP1 « T, goto{StorPC];

wgwwrak et End oFf ATULO Cod@ B m %k s o don i m Rk 3 h ok b ot KA RN R R R AR R R AR

StorPC: Pstorcel[LOCAL, RTEMP1, 17;
t ¢ LOCAL;
xfMY ¢ t, return;

so we only need to worry about the low word

Page

1L
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* GetlLink fTetches control Tink from global frame o code seg
* input registers
* T Table offset for Tink
» CODE code base register
- GLOBAL global base register
* output ragisters
- RTEMP will contain 1link
* temps
* RTEMP
T e om0 e o e - e T U T e a e M e = = b w4 e
Getlink:
Tu « xfGPiWord , goto[framelink,R even]; *xfGfilford was set up by Loadgc when this
*frame became current. : .
codelink:
PFETCHI[{CODE ,RTEMP], roturn;
framelink:

PFETCHLI{GLOBAL ,RTEMP], return;
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onpagelopPageld];

MesaRefiil7: gotop{MesaReti11], Pfetchd[PCB,IRUF, 4], at[37771;

*EFCO - EFC16

QEFCO: t « (ic) goto[efcr] , OPCODE[3007;

QEFC1: t « (2c) , goto[efcr] , OPCODE[3017;
QEFC2: t « (3¢) , goto[efcr] , OPCODE[302];
QEFC3: t « (4¢) , goto[efcr] , OPCODE[303];
QEFC4: t ¢ (bc) , gotolefcr] , OPCODE[3047;
QEFCH: t « (6c) , goto[efer] , OPCODE[306];
QEFC6: t « (7c) , goto[efcr] , OPCODE[306];
@EFC7: 1 « (10¢) , goto[efcr] , OPCODF[307];
QEFC8: t « (1lc) , gotofefecr] , OPCODE[310];
@EFCO9: t « (12¢) , gote[efcr] , OPCODE[311T;
@EFC10: t « (13c) , goto[efcr] , OPCODE[312];
QEFC1L: t ¢ (l4c) , goto[efcr] , OPCODE[313]:
QEFC12: t « (15¢) , goto[efcr] , OPCODE[314];
QEFC13: t « (16¢) , gotofefcr] , OPCODE[315];
GEFC14: t « (17¢) , goto[efcr] , OPCODE[316];
@EFC15: t « (20c) , goto[efcr] , OPCODE[317];
WEFCB: t « CHextDatalIBuf] + 1 , callfefcr], OPCODE[3207;
efcr:

t ¢ (zero) - t , call[Gethink];
t « RTEMP, goto[sfcr];

*LFC1 - LFC16

QLFCL:  GOTO[1fcir] , t « xFcount ¢« ( 4C) , OPCODE[3217;
@LFC2;  GOTO[1fecr] , t « xfcount « ( GC) , OPCODE[3227];
QLFC3: GOTO[1fer] , t « xfcount « (10C) , OPCODE{3237;
@LFCA: GOTO[1fcr] , t « xFfcount « (12C) , OPCODF{324];
QLFCHS:  GOTO[1fer] , t ¢ xfcount & (14C) , OPCODE[325];
QLFC6: GOTO[1fer} , t « xfcount « (16C) , OPCODE[326];
@LEC7: GOTO[1fce] , t « xFcount « (20C) , OPCODE[327];
QLYC8: GOTO[1fcr] , t « xfcount « (22C) , OPCODE[330];
QLFCO: GOTO[1fcr] , t ¢ xTcount « (24C) , OPCODE{3317;
@LFC10: GOTO[1fcr] , t © xfcount « (26C) , OPCORL[332];
OLFC11: GOTO[1fcr] , t « xfcount « (30C) , OPCODE[{333];
@LFC12: GOTOfifcr] , t « xFfcount « (32C) , UPCODE[334];
@IL.FC13: GOTO[1fcr] , t « xFcount « (34C) , OPCODE[3357;
@LICLA: GOTO[tfer] , t ¢ xfcount « (36C) , OPCODE[336G];
QLFC15: GOTO[¥fcr]} , t ¢« xFcount « (A0C) , OPCODE[337];
@LFC16: GOTO[1fcr] , t « xfcount « (42C) , OPCODE[340];

@LFCB: T « NextData|[lBuf] , OPCODE[341];
xfcount « (zero) + (t) + 1;
xfcount « Ish[xfcount,1] , goto[lifcr];

Tfer:
xfMX ¢ zero , call{SavPCinFramel;
loadpage[ xtpagel];
xftempe(400c),goto{XferGt]; *setup xftemp with 2 * Xfer trap reason
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*SFC
QSFC: goto[sfcr],T « stack&-1 , OPCODE[J42]
sTer:
xfHX « t , call[SavPCinFrame];
loadpage[ xfpagel];
gotoxter:
goto[ Xfer];
*RET

@RET: Te(LOCAL)+(6c) , OPCODE[343];*code for XTSreg if Xfer trap
LoadPage[ xfpagel];
xftempe(1000c), callp[CheckXferTrap];*setup xftemp with 2 * tyrap reason in case of Xfer trap
task,pfetchl[LOCAL, xTMX, 27; * fetch destination link (at xfretlinkoffset)
MemStat ¢« (FreeFrame); * set FreeFlayg
toadPage[ xfpagel], T « xfMX;
GOTOp[Xfers], xfMY « (0C);

*LLKB

QLLKB: T « NextData[IBuf] , OPCODE[344]
callfGetlink} , T « (zevo) - (T) - 1;
T « RTEMP, goto[PushTP7];

*PORTO

@PORYO: callfSavPCinFrame] , OPCODE[3467;
I « stack&-1;
task, xftemp « T,
pstorel[MDS, xFMY];
task,T « (zero) + (T) + 1;
pfatchl[MDS, xfMX];
T « xftemp , loadpage[xFpagel];
goto[Xfer] , xfMY ¢ T;

*PORTI
@PORTI: Stack&+1l, OPCODE[346];
T« xfMY;
goto[portinz,alu=0) , T « Stack&-1;
pstoret[MDS,Rzero], califP7Ret];
T « (RZero) + (T) + 1;
portinz:
goto[P7Tail],PSTOREL[MDS, xfMY];
*KFCB
QKFCB:
T « Nextbata[IBuf] , OPCODE[347]}
kfor:
RTEMP « T, call[SavPCinFrame], at[KFCRLocT;
Toadpage{ xfpagel]:
goto[MTrap];
*DESCB
©@DESCB:
T e xfGfiWord, OPCODE[3560];
RTEMP « T;
descbcom:
T « NextData[IBuf];
RTEMP1 « ¢
t « (RTEMP) and not (177c¢);
t « (Ish[RTCMP1,17) *+ (t) + 1;
goto[P7Tail],stack&+1 « t;
*DESCBS
@DESCBS:

T ¢« (STACK&-1) + (xfgfioffset), OPCODE[3H1];
pletchI[MDS,RTEMP], goto[deschcom];
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*BLT
@BLT:  LP « Oc, OPCODE[3627;
LeMDShi;

8licom:
LPhiet;
* fixup: Ffetch => count + 1; store => source-1, dest-1, count+l
MemStat « BltFixup,call{BLTx]; * set return address to BLTloop;
BLTloop:
Tu ¢ stack&-1;
goto[BLTdena,atu=0] , T « stack&+1l; *get source, point to count
stack ¢ (stack) - 1; *decrement count
pfetchifLP, RTENP];
stack&+1l; *point to dest
T + stack&-2; *get dest, point to source
pstorel{MDS,RTEMP];
stack « {stack) + 1;%increment source
Stack&+2;
Stack « (Stack) + 1, goto[BLTint, IntPending]; *increment dest
BLTx: stack&-1, return; *point to count, return to BLTloop
BLTdone: stack&-2;
Bi.Tdonex: gotojP/Tall], MemStat « Normal;
BLTint: Joadpage[opPage0];
RLTstop: T « 1c¢, gotop[NOPint]
*BLTI

@BLYL: T « (Stack&-1) and (377c), OPCODE[353];
Lhdesthi « T;
T « LPdesthi ¢ (¥shflPdesthi,10]) + (T) + 1;
LPdesthi « (FixVA[LPdesthi]) OR T;
T « Stack&-2, loadpage{5];
LPdest « T, callp[StackLP];
RTEMP1 ¢« (Zero);
MemStat « BItLEFixup; * fixup: sourcetT, dest+T, count+l
Stack&t+3, call[BLTLloop]; * point to count

BLTL1o0p:
Tu « Stack; #* read count, point to source lo
T « RTEMP1, goto[BLTLdone,alu=07;
ptetchl[LP,RTENP];
Stack ¢« (Stack) - 1; * decrement count
RTEMP1 « (RTEMPL) + 1; * dincrement offset
pstorel[tPdest, RTEMP];
goto[BLTLint, [ntPendiag];
return; * goes to BLTLloop

BL.TLdone:
stack&-3, goto[BLTdonex];

BLTLint:
Stack&-2;
call[BLTLbump]; * wait For page fauit before updating stack
Stack&+2,calti[BLTLbump];
Toadpage[opPage0], goto[BLTstop];

BLYLbump:
Stack ¢ (Stack) ¢ (T) ¢ 1;
Stack&+1, skip[nocarry];
Stack « (Stack) + 1, raturn;

return;
*BLTC
@BLTC: T « CODE, OPCODE[354]

LP « T;

T « CODEhT, GOTO[BLTcom];
*BLTCL

@BLTCL: T « sUnimplemented, goto[kfcr], Opcode[355];
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*ALLOC
@GALLOC:
T « STACK&-1 , OPCODE[3&6];
loadpage| xfpagel};
callp{AlTocSub] , xfATPreg « t;
gotofallocrf,R odd] ,Tu « XFFRAME;
PushtPy: goto[P7Tail], stack&+l + t;
P7Ret: return;

allocrf:

califSavPCinFrame];

Toadpage| xfpagel};

xFATPrey « Tsh[xfATPreg,2] , goto[DoAllocTrap];
*FREE
BFREE:

T « Stack&-1,Toadpage[xfpagel], OPCODE[367];
callpf[FreeSub], MemStat « (FreeFrameo);

P7Tail: Ju « MextInst[IBuf], atfp7failLoc];
P7Tatlx: NIRET;

*Increment Wakeup Disable Counter (Disable Xnterrupts)
@IWDC: goto[P7Tail],xfwdc « (xfwdc) + 1 , OPCODE[360];

*Decrement Wakeup Disable Counter {Enable Interrupts)
@DWDC:
task,t ¢ (R400) or {52c), OPCODE[361];
pretchifNova,xftempl;
xfwde « (xfwdc) - 1;
t « xftemp;
NWW « (NWW) or (t);
goto[DWhCnone, alu=07; * sce if any interrupts
RTENMP ¢ 342¢; * points to RSTmage
f « (GetRSpec[103]) xor (377¢); ™ read Stkp
Stkp « RTEMP, RTEMP « T;
T « Stack ¢ (Stack) or (IntPendingBit); * set IntPending
RS232 « T;
Stkp ¢« RTEMP;
* dispatch the next instruction by hand to allow one
¥ instruction without interrupt
DWDCnone:
T « NextData[IBuf];
xfBrkByte « T, loadpage[xfPagel];
T « xfBrkByte « (xfBrkByte) OR (40400c),gotop{doBreakBytey];

xSTOP
k”**:)&*m*i Stﬂr‘t Of ,\1t0 Code EEE L R R R R R R R R E SRR E L E R LR L]
@STOP: IBuf « StopStopPC, goto[Mstop] ., OPCODE[362]; *

wppranrsks Fnd of ATLO COGQ M ¥ F 0 Em bbbk ok don ool ok b kok F ok iR AR SO Rkl K
saknserr SLaprl OF Pilob COA@ ®M s s sk it s ok ior s b b ohkh 5k r kb i Rk kol e Xk Wbk ok

@STOP: T « sUnimplemented, goto[kfcr] , OPCODE[362}; *
£

swakkkrn EFnd oF P 1ot COME FF ki ok bk o b aok ok aok o K Rk R KKK B %k R S

*CATCH
CATCH: Tu « NextData[IBUF],call[P7Tail], Cpcode[363];
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*MISC - extended opcodes accessed by dispatching on alpha
OMISC: T « NextData[IBUF], opcode[364];

toadPage[ xfPagel], RTEMP « T;

gotop[.+1], Dispatch[RTEMP, 14, 4];

OnPagefxfPagel];

Disp[@ASSOC]; * dispatch on second bhyte
MiscTail: Tu « NextInst[IBUF]}, AT[MiscDisp,20];
MiscTailx: NIRET;

* Associate - TOS contains map entry, (TOS-1) contains VP which is to get fit.
@ASSOC: T « (Stack&-1), AT[MiscDisp,07};

Call[MaplP], xBuf « T;
ASSOC1: XMap[LP, xBuf, 0], goto[MiscTaill;

* Set Flags

Q@SETF: T « (Stack&-1), AT[MiscDisp,1];
CallfMapLPT, xBuf « T;
XMap[LP, xBuf, 0};

T « LSH[xBuf3,107}; * put flags,,card,blk0d in left byte

T e xBufl e (RHMASK[xBufl]) OR (T); * bikl,rowaddr in Tow byte

T « (2ERD) or not (T}); * push old flags & page

Stack&+l « T; * push old flags & page

Tu « (1dffxBuf3,11,3]) -1; * =0 if map entry = VACANT

goto[ .+2,ALUZ0Y, xBuf « (xBuf) and (70000C); * isolate new flags, ignore LogSE

Golo[ASSOC1Y, xBuf « T; * Vacant entry, use old flags, oldpage
T « (Stack) and not (170000C); * Get old page number
goto[ASS0C1], xBuf « (xBuf) or (T); * new flags, old page

*Subroutine MaplP creates a base register pair from a virtual page numbes for the Map opcodes.
MaplP: T e LSH[Stack,10];

P« Ty * Set low Base
T « LlMask[Stack&-17];
* goto[ . +2,R>=07], LPhi « T; * Set high byte of high base
gotof .+2 , ATu>=0], LPhi « T; * Set high byte of high base
LPhi « (LPhi) QR (40000C); * set bit 1 if D is set.
MiscRet:
RETURN; * one instruction to atlow LPhi Lo be written

* Read & Write Ram format: stack=40:43,,addr, (stack-1)=40:43, {stack-2)=0:17, (stack-3)=20:37.
QReadRam: T « LDF[Stack&-1, 4, 14], AT[MiscDisp,2]; * got address

RTEMP « T;

call[CSRead], T « 1C; * pead 20:37

call[CSRead], T ¢ 0C; vead 0:17

call[CSRead], T « 3C; * pead 40:43

[ « RTEMP;

GOTO[MiscTail], Stack « (LSH[Stack, 147) or (T);

* Subpoutine CSRead reads control store For ReadRam opcode.

CSRead: APCTASK&APC « RTEMP;
ReadCs$;
I « CSData, Af[MiscDisp,227; *successor of CS0p must be sven
return, Stack&+l « T,

%tk**&ka******-ﬂ!**ﬁiﬁwr\'h&#**-‘l*-k*:}iK#*****-'k-’li‘kil’lv)‘*-‘hvﬁ*:h*lk*i**:k«\k*}i**x
@WritcRam: T « Stack&-1, AT[MiscDisp,3]; * get 40:43,,address
RTEMP « T;
T « LDF{RTEMP, 0, 4]; * get 40:43
LU « Stack&-1; * bits 0:17
APCTASKRAPC « RTEMP; * value of apctask a don't care
WriteCS0&2;
LY « Stack&-1, AT{MiscDisp,247; * bits 20:37
APCTASK&APC « RTEMP; * value of apctask a don't care
WriteCS1, goto[MiscTaill;

@Jump Ram: NOP, AT[MiscDisp,4]; * Filler
APCTASKRAPC « Stack&-1, Cali[MiscRet];
* The notified microcode must not task until it is ready to return to emulator!
CALL[MiscTailx], tu « NextInst[IBUF];
%tw-«a*w):m*=uan--*»tmn-**:k*mmnw*aw*m**mnm-«m*m*ta:n**acw***naum*aamm
SET[ 1.RJBase, ADD[LSHIFT[LRJpage,10], 3001];
MC{VersionlID,0];

MiscTrap:
LoadPage[OpPaged];
gotop{kfce];

QLoadRamd:
T « (stack&-1) xor (1lc), AT[MiscDisp,3];
RTEMP1«T, loadpage[opPagel]; * save bits, jump complemented
T « (Stack&-1) and (377c¢c), callp[StackLPx]
pfetchl{LP, RTEMP,0], call[MiscRet];
LU « (RTEMP) xor (VersionID);
T « sUnimplemented, GOTO[MiscTrap,alu#0];
T « (GetRSpec[103]) xor (377c);
RTEMP ¢ FFaultAdd;
Stkp « RTEMP, RTEMP « T;
Stack « (Stack) and not (1c);
Toadpagef LRIpage];
Stkp ¢ RTEMP, gotop[.+1];

OnPage[ LRJpage];
LRJenter:

t « xfTemp « 1c, AT[LRJIBase, 0];
nop, AT[LRJBase, 1]; * wait for write of xfTemp to avoid bypass problem

17
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LRJIToop:
pfetehi[LP,xBuf2], call[LRIIncCount], AT[LRIBase, 2];
pfetchl[LP, xBuf ], califL.RILncCount], AT{LRIBase, 37;
pfetehl[Lp xBufl], cati{LRITIncCount], AY[LRIBaso, 4]:
T « 1dr{xbuf2,0,147, AT{LRIBase, 5]; © address
XBufd T, AT[LRJBase, 67];

tu e (xBuf3) XNOR (170000c¢), AT[LRIBase, 773; *look tor m-i address = 7777

I « xBuf2, goto[Rambtoaded,alu=0], AT[LRIBase, 10};
LU « xBuf, AT[LRIBase, 13];

APCRAPCTASK « xBuf3, AT[LRIBase, 117];

WRITECS082, AT[LRIBase, 147];

tU « xBufl, AT[LRJBase, 15];

APCRAPCTASK « xBuf3, AT[{LRJBase, 16];

WRITECSY, AT[LRJBdSe 1],

T ¢ xfTemp, goto[LRIloop], AT[LRIBase, 20];

LRIIncCount:
I« xtTemp « (xtTemp) + 1, goto[JumpRet], AT[LRIBase, 217;

Raml.oaded:
RTEMP1, GOTO[.+2,Rodd], AT[LRJBase, 12]; * odd if no jump

APCTASKEAPC « (xBufl), callf{JumpRet]}, AV[LRJBase, 22]; * sct TPC ftor

T « (GetRSpec[1037) xor {377¢), AT[LRIBase, 23];
RTEMP « FFaultAdd, AT[1.RJBase, 247; -

Stkp « RTEMP, RVEMP « T, AT[LRJBase, 25];

Stack « (Stack) or (1c¢), AT[LRJBase, 26];
loadpage[ 4], AT{LRIBase, 27];

Stkp « RIEMP, gotop[P4Tail], AT[LRJBase, 30];

JumpRet :
RETURN, AT[LRJBase, 31];

Onbage[xfPagell;
* The following is for byte code CLRDev --- ¢lear all devices and timers

SEITQDBase, Ishirt{C1rDvPage,10]7;

SET[Qdloc,ADD[QbBase,303]];
MC[ QdxL, AND@[Qdloc,3771T;
HC[Qdxil,ORR[ 150000, ANDR[QdToc, 7400171

SET[QdretLoc,Add[QDBase,3071];
MC[QdRetl ,AND@G[Qdretloc,377]];
MC[QdRetH, AND@[Qdretloc,74007]];

QCLRDev:
RTEMP « (100000C), AT[MiscDisp,4];
LoadPagef{ ClrDvPage];

RIEMP « (RTEMP) OR (16C), gotop[ClearTimers]; * clear out all but memory refresh

OnPage[ClrDvPage]];
ClearTimers:
LOADTIMER[ RTEMP . *Clear out all Timers except one
NOP;
NOP;
task;
RESETHEMERRS; *Clear any pending mcmory errors
LU « (RTEMP) AND (17C); *there are 15d timors to be cleared
RTEMP" « (RTEMP) - 1,GOTO[ClearTimers, ALUZO];

Qdtask: RTEMP « QdxlL; *Quiesce tasks 1Gb to 1
RTEMP « (RTEMP) or (QdxH);
Stack&rl ¢ QdRetl;
Stack ¢ (Stack) or (QdRetH);

Qdloop: APC&APCTASK « RTEMP;

CL.Drebt: return; *goes to Qdx

Qdx: APCRAPCTASK « stack,call[CLDret], AT{Qdloc]; *Notify comes here. Leave task's TPC pointing at Qdxy.

Qdxy: gotofCLDret]; * gets here if wakeup

Qdret: lu ¢« Vdf[RTEMP,0,3], AT[Qdretloc]; *DevIndex points to this location
RTEMI* « (RTEMP) - (10000C), dblgoto[ZapDevices,Qdloop ALU=0];

Zapbevices: T « 177400C;
RTEMP « Oc;

ZapDloop: OUTPUT[RTEMP]; *send a 0 to all registers of all devices, hopefully quiescing them

¢ (zoro) + (T) + 1
goto[ ZapDloop,ALUCO];
Stack&-1, Toadpage[4];
gotop{P4Tail];

* Opcodes for Mesa Input/Ouput. Stack[0:7]=XXX, Stack[10:13]=task no.,
Stack[14:177]=1/0 register number

*

OnPage[ xfPagel];

* Opcodes for Mesa Input/Ouput. Stack[0:7]=XXX, Stack[10:13]=task no.,
* Stack[14:17]=1/0 register number.

QINPUT: T ¢ Stack&-1, AT[MiscDisp,5];
goto[MiscTail], Input[Stack];

QOUTPUT: T « Stack&-1, AT[MiscDisp,6];
goto[MiscTail], Output[Stack];

%
“CheckSum opcode. Stack, Stack&-1=Long pointer to end of buffer,
* Stack&-2=negative count, Stack&-3=checksum.

GChkSumt: testack&-1, loadpage[l1pPage2], AT[MiscDisp, 7];

return

Page
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TplighBet, cali[StackLP]; * convert into base reg pair
stack+(stack)+l, loadpage[ipPage2]; * fudge the count
TplowBe(1pLlowB) +1;

onpage[ 1pPage2];

gotof .+2, carry};
goto| ChikSNext], TpltighBe(1pllighB)-(400C)-1;* count goes backwards
goto[ChkSNextl], te(stack&-1)-1;

ChkSHext:
ChkSNextl:

te(stack&-1)-1; * count
goto[ChkSEnd, alu=07];

* task, pfetchifiplowB, xTtemp]; * geot data
pfetchif1pLlowB, xftemp]; * got data
testack; * get current checksum

xftempe(

xftemp)+t;

gotoef.+2, nocarry];

xftempe(

teley[xftemp, 17];

stacket;

task, stack&tl;

xftemp)+l; * ond around carry

* ¢cycle left one place
* put back on stack
*

point stack at count

stacke(stack)+l; * increment count

Tuexfwde; * check interrupts enabled
gotof[ChkSMext, alu#0}, Tuenenww;* check if interiupls present
gotofChkSNextl, alu=07, te(stack&-1)-1;

* o qnterrupt!!!

- copied from xF.mc @BLT

task, t«(2C); * pcx needs to be dehremented by 2
nop; .
te (pexreg)-(t); * since it's a MISC bytecode

goto[ .+2, nocarry], xftempet;

miIPCe(nIPC)-(4C); * point to old code buffer

loadpage{miPagea];
goto[ intstop], pcfexftemp;

ChkSEnd:

te(zero) -1; * checksum=-1?7

lue(stack) XDR t;

goto[.+2, alunoi;

stacke(stack)+l; * make chksum =0

goto[ 1pp2anxtret]; * goto NEXTINST, return

%

*SetMaintenancePanel opcode

* just put value on stack

@SetMP: T « stack&-1, loadpage[0], at[MiscDisp, 10];
callp[PNIPT;
Tu « NextInst]IBUF}, call[MiscTailx};

sowkmAaEEN SEapt

OF PATob Codg %% s b s daon bbb dokobdob do Rk d ok Kok ok ROk 3 %

*Read realtime clock; Switch to task 17 to read the clock

ORCLK: RTemp «

(ReadTimeAddr), at[MiscDisp, 11];

APCRAPCTask « RTemp, call[MiscRet];
goto[MiscTaill;

SetTask[17];

ReadTime:

T « ClocklLo, AT[RcadTimelLoc};
Stack&+1l « T;

T « ClockHi;

Stack&tl « T, return;
SetTask{0]:

wzkrandkn Ead of PiTot Code % ks moroi somom bt i ok b ok ol s ik ok KOk 3k ROR R R R

WpAEREEER SEapt

OF ATLO Code % mm s d i hon o e o 3 o ook K 2R btk 0 00 0 AR K K K

*Read realtime clock (push[RM3257: push[VM4307]; check for overflow
@RCLK: T « (RA00) OR (30c), at{MiscDisp, 11];

Pfetchl{Nova, RTEMP];

RTEMPL « 326¢;

T « Stkp;

Stkp « RTEMP1, RTEMPL « T, NoRegIlockOK;

RTEMP1 « (RTEMPL) xor (377¢);

T « Tsh[Stack,1}, skip[R>=0]; * check for non posted overflow

RTEMP « (RTEMP) + 1;

Stkp « RTEMPL;

Stack&+1 « T, loadpage[7];

T « RTEMP, gotop[PushTP7];

sgpmaakkk End of ATLO COU@ M %% s o bk o o e ok ik a0 o ok i ok ok Kk S dOk R R R SOk R R

*Read printer
QRPRINTER:

T « PRINTER, at[MiscDisp, 127;

Stack&+1l « T, goto[MiscTail];

*Write printer
G@WPRINTER:

PRINTER « Stack&-1, goto[MiscTail], at[MiscDisp,13];

Page
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*BILBLT
BitBLT: Stack&-1, LoadPage[bbp2], Opcode[365];
T « Stack8+1, goto[MesaBitBLT];

*STARTIO
@STARTIO:
" T « stack&-1, LoadPage{EEPage], Opcode[366];
T « stack&-1, LoadPage{opPaged], Opcode|3667;
goto[prefESIO], RTEMP1 « 1¢; *RTEMP1 is the return indicator (Mesa/Nova)

*JRAM
QIRAM: T « sUnimplemented, goto[kfcr],Opcode[367]; *Nova - flavored JHPRAM

*DST

QDST: T « Mextbata[IBuf] , Opcode[370];
t o« (LOCAL) v (t) .loadpage[xfpagel];
usectask,call[SaveState] , xftemp « t;
T ¢ (xftemp) + (12c);
Pstorel{MDS, xfMY], goto[P7Taill;

*LST

QLST: T « NextData[IBuf], Opcode[3717;
califSavPCinFrame],xfTemp « T;* NextData must be before SavePC cali
GOTO[LSTFgo], T « (xfTemp);

*LSTF
QLSTF: T « NoxtData[IBuf], Opcode[3727];
MemStal « (FreeFrame); * Set FreeFlag
LSTFgo: T « (LOCAL) + (T), LoadPage[xFpagel];
GOTOp[LoadState], xfTemp « T; * xfTemp is pointer to saved state.

»WR

GWR: T « NextData[ IBuf] , Opcode[374];
xflemp « T , loadpage[xfpagell;
dispatchi{ xftemp,16,27];

onpage[xfpagell;
displxfwr} , T ¢ stack&-1;
xfwr: goto[MiscTail] , xfwdc « T | at{xfwrtab.1]:
goto[MiscTail] , xfXTSreg « T , at|xfwrtab,2];
Mo Ekk kR G gpt ’Jf Pilot COdE ko sk ok ke R K R K Nk R ok o R Rk R R Ok
MDShi « T, atfxfwrtab,3];
T « MDShi ¢ (LSH[MDShi, 10}) + (T);
LOCALhY « T,
GLOBALhi « T, goto[MiscTait];

wzkkrnrnx End of PTToU Code %&b dd ok mooh i modoso i or 5ok 5 0 a3k 5K 508 5k kR o ol ok

*RR

QRR: T « NextData[IBuf] , Opcode[375];
xftemp « T , loadpage[xfpagel];
dispatch[xftemp,15,3];

onpage[xfpagel]:
LoadPage[ 4], disp[xfrr];
xfre: gotop[PushT], T « xfwdc , at[xfrrtab,1]}
gotop[PushT], T « xfXTSreg , at[xfrrtab,2];
gotop[PushT], T « xfXTPreg , at{xfrrtab,3];
gotop[PushT], T « xfATPreg , at[xfrrtab,4];
gotop[PushT], T « xfOTPreg , at[xfrrtab,5];
gotop[PushT], T « MDShi , at[xfrrtab,6];

*BRK
OBRK: t « zero , goto[kfcr] , Opcode[376];

*Cause pagefault trap - donec only by Fault, is not supposed to be encountercd ininstruction stream.

TrapFlap: T « (PCFReg)-1, Opcode[377]; * back up PCF by one
" RTEMP « T, LoadPage[FaultPagel];
RTEMP « T;

PCF « RTEMP, gotop[preStartMemTrap];

*Unused opcodes on page 7
T « sUnimplemented, goto[kfcr], Opcode[373];

B o o e e = e = e = e e A . - - —————
* Following codes added to provided external referrences

OnPage[opPaged];
preEESIO: RTEMP « (1400c);
RTEMP « (RTEMP) or (105c¢);
APCRAPCTask « RTEMP;
Return; * goto EESIQ of the EtherTask at 1505

preStartMemTrap: RTEMP « (6000c);
RTEMP « (RTEMP) or (16¢);
APC&APCTask « RTEMP;
Return; * goto StartMemTrap of the Fault at 6016

*SUBROUTINE PNIP puts the number in T into the maintenance panel
*Tt will be used after initialization is complete .
*Does not task unless called from task 0

ONPAGE[0];

PNIP: usectask, RTEMP ¢« T, at[PNIPBase,20];
- T « APC&APCTask, at[PNIPBase,17]
RCNT « T, ClearMPanel, call[.+1], at[PNIPBase,0];

Page
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“Mloop: RTEMPL « 4C, at[PNIPRase,1];

RTEMP1 « (RTEMP1)-1, dblgoto[.+1,.,ALUCOY, at[PNIPBase,6];

RTEMP  « (RTEMP) - 1, at[PNIPBase,7];

lu + TdF{RCNT,0,4], goto[PNdone, ALUCOT], at[PNIPBase,167;

skip[alu#0], at[PNIPBase,4];

IncMPanel, return, at[PNIPBase,2]; * task 0, tasking ok

IncMPanel, goto[PNloop], at[PNIPBase,3]; * task #0, tasking not allowed
bNdone: APCRAPCTask « RCNT, at[PNIPBase,5];

return, at[PNiPBase,16];

end; .
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insert{d0lang);

NOMIDASINIT, LANGYERSION; MULTDIB,

insert[GlobalDefs];
TLTLE[NovaEmulator];

*l.ast Modified by Johnsson October 9, 1879 4:48 PM, Mesa 6.0 JMPRAM
Modified by Chang September 7, 1979 4:30 PM, clean page 2

Modified by Chang August 20, 1979 6:40 FM, move Timer's regs
Modified by Johnsson June 13, 1979 10:56 AM, remove at's on page 0
Modificd by Johnsson June 11, 197G 11:41 AM, move Muldiv

Modified by Chang May 27, 1979 2:07 PM, nail down neloskip
Modified by Johnsson May 9, 1979 2:28 PM

Modified March 27, 1979 3:28 PM by Sandman

SET{ngBase, Ishift{nePags, 10]];

% oEo® % B B

ONPAGE{ noPage};
*igpatch base addresses
SETnelt, ADD[neBase, 20 ];
SET[neCY,ADD[ neBase, 401];
SET[neFunct,ADD[neflase,60]];
SET[ nesio, AUD[nchso 10077;
SET[ neSH1,Add[ neBase,120]
SET[nelnX,Add{ocllasn, 14017;
SetfJtab, Add[neBase,1607]7;
Set[NEXA, AddfueBase,220}];

Sct[NEXB, Add[neBase,240]]

Set[NEXC, Add{neBase,260]];

* Set[nePagel, 2];

Setlnebaget, 01

SOL[HLNOSKIPLOC Add[ Tshift[nePage,107,2731]);:
Set[mdiage,117;

*Nova Emuiator

*Assumes that PC is in the base rcgister PCB and in PCF, On entry,
*PCF points to the first (even) byte of an instruction. 0dd entry
*points are neSkipx, neNoskip. Lven entries arc neSkip, neMoskipx

“The instruction at Tocation 1 (BufforRefillTrap) is

**loadpage[0], goto[377]', which sends control to location 377

*on the page that did the (aborted) HextInst/NextData. We would
*1ike the instruction at 0 to be a Pfetch4, but alas, DF2 addressing
*doesn’'t work, since this is the only case in which an aborted
*instruction is not executed immediately, and HZ2 is nol loaded

*in the cycle following an aborted instruction (so the displacement
*won't be loaded).

NovaRefill: gotop[.+17], Pfetcha[PCB,IBUF,4], atfneBase,377];
ONPAGE[OT]; *buffer refill for Nova

PCB « (PCB) + (4C):
PCF & RZero;
ntlest
LoadPage[nePagel];
Tu « NWW, gotop[.+2,R>=07;

onpagefnelagetl;
return; *interrupts are disabled
gotof .+2 ALU/0], T « (R400) or (52C); *start base register setup
return; *uo pending interrupts
DMA ¢« T,usectask;
T ¢ apc&apctask,task;
intRTN e T,
Pfetch2[DMA WW 0] *fetch WW and ACTIVE
I« NuW;
WW o« T « (WW) or (T);
T « (ACTIVE) AND (T);
GOTO[intT8,ALU#0], RTEMP ¢ T;
NWW « (0C); *no active interrupts - inactive ones are in WW - clear NWW
PSTOREI[DMA WW,0}; *store WW, TASK
APCRAPCTASK « intRTN;
intRET: DMA « 0C, return; *restore the base register

*we are going to start an interrupt

intT8:
T « INTX « (1C) ; *INTX will contain interrupt mask
NWW «  (100000C); *disable interrupts, clear NWW
CALLLintT8AY , RVEMPL « T *RTEMPL will contain interrupt level index
intT8A:
RTEMP « RSH{RTEMP,17, GOTO[intT9,R 0DD]; *loop to get number of the highest priority interrupt
T « INTX « LSHLINTX,1] ;
RTEMP1 « (RTEMP1) + 1, RETURN ;
intT9:

WW « (WW)} AND NOT (T); *enter int routine - save other intorrupts in WW
PSTORCL[DMA WW,0],task; *store WW at 452b, TASK
T ¢ (VdF[GETRSPEC[127],14,3]); *recover the PC
PCB « (PCB) + (T);
Tu « intRTN, goto[.+2,Rodd]; *intRTN even means we got here from neSkip, and
*we must increment the PC before saving it away
pCB « (PCB) + 13
T « (R400) OR (100C) ;

PSTOREI[HOVA,PCB], call[intRET]; *save PC at 500b, TASK
T « (RTEMP1) + (T),loadpage[nePage]; *T ¢ address of new PC
gotop[BRIX];

ONPAGE[nePagel;

neSkip: FF1@[17], call[eSkip]; *neSkip is even
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neNoskip: Te CHextData[IBUFT, call[neS1], at[neMoskiploc]; *neMoskip 13 odd
Dispatch[RTEMP,10,37, goto[NESx]; *dispatch on first J bits of opcods

ueSkipx: gotofneSkip]; *neSkipx is odd
neMoskipx: goto[neNoSkip]; *neloskipx is even

eSKip: FF1e[17], goto[neNoskip]; *can't cause buffer refill
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+*SUBROUTINE nesl does sctup for 2Acc instructions, calculates effactive address
*for lAcc instructions. Returns R address of ACO in T.

neSl:

ne2Acc:
neStret:

nelAcc:
InXo:
InXl:
InX2:
InX3;

InX4:
InxH:

InX6:
Inx7:

InX10:
InX11:

nx12:
InX13:

InX14:
Inx1b:

InX16:
Tux17:

RTEMP « T,dblgoto[naz2Acc,nellAcc,H2bit8];

PCFIBUF] « rcy[PCFLIRUFT],37; #put Noload bit inte bit 15
T « pACO, return; *poainter to ACO

Dispatch[PCF[IRUF],8,47; #get Effective Address - dispatch on I,X,and disp.0 (16 way)
Disp{InX0], T « rhmask[PCF{IBUF]]; -

EFAd « T, goto[neSiret], AT[nelnX,07; *Page 0
EFAd « T, goto[neStret], AT[nelnX, 17},

T ¢ (V1dF[GETRSPEC[1277,15,2]) + (T), AT{nelInX,2]; *PC relative
T « (PCB) + (T), goto[InX0];
T « (PCFLIBUF]) or (177400C), goto[InX2], AT[ne¢lnX,3];

+

T « (ACZ) + (T), goto[InX0], AT[nalnX,43; *ALZ relative
T « (PCFLIBUF]) or (177400C), goto[InX4], AT[neluX,5];

S

[« (AC3) + (T), goto[InX0], AT[nelInX,67]; *AC3 relative

T « (PCFLTBUF]) or (177400C), goto[TaX8], AT[nelnX,7];
Pfatchi[Nova,EfAd]},goto[neS1ret], AV[{neInX,107; * Page 0 indirect
Pretchil{Nova,LfAd],goto[neSiret], AT[nelnX,117;

T ¢ (WIFEGFETRSPEC]127],156,27) *+ (1), AT[nelnX,127]; *PC relutive indirect
T « (PCB) + (T), goto[LnX10T7;
T &« (PCFLIBUF]) or (177400C), goto[TnX12], A¥[neTnX, 13}:

« (AC2) + (T), goto[InX10], AT[nelnX,14]: *AC2 rclative indirect
« (PCF[TBUF]) or (177400C), gotof InX147, AT[nclnX, 1567;

— -

« (AC3) + (T), goto[InX10], At[nelnX,167]; *AC3 colative indirect
« (PCFLIBUF]) or (177400C), goto[InX16], Af[nelnX,17];

——
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NESx:  Disp[nelD0], RIEMP « (TdP[RTEMP,13,27) + (T);

*Main instruction dispatch
nelDO: Dispatch[RTEMP, 16,27, goto[Jdisp], AT{nelD,0]; *jumps

nelDi: STKP « RTEMP, goto[LDA], AT[nelD,1]: *lda
nelD2: STKP « RTEMP, goto[STAT], AT[nelD,2]; *sta
neID3: Tu « TdF[PCFLIRUFT], 3,17, goto[XOFA], AT[nelD,3]; *oxtended ops

nelD4: T « ACO, goto[getCY], AT[nelD,4]; *arith(ACO)
neibs: T « ACLl, goto[gelCY], AT[ncID,5]; *arith(AC1)
nelD6: T « AC2, goto[getCY], AT{nelD,6]; *arith(AC2)
neID7: T « AC3, goto[getCY], AT{nelD,7]}; *arith(AC3)

LDA: . Stack&-1, FF1@[177, task; *Since fetches to the stack increment STKP
T « EfAd; .
Ptetchi[Nova,Stack], goto[neNoskip];

STA: T « [TAd;
PStorel[Nova,Stack’], call[xnPG2RET];
FLe[17], gotolneNoskip];

*Jmp ,JSR,ISZ,DSZ - enter with dispatch on function pending
Jdisp: Disp[Jdmp], T « EFAd;

Jinp: Pfetchd[ Nova, TIBUF], AT[Jtab,0};
Jipx PCB « T, T « T, call[Jtsk]; *bypass kludge

T « CHextData[IBUF], callfneS1], at[ncBase,156]; *cannot cause [BUF refill (but must be
“in an odd location, since it is the return from IntTest (via Jtsk). .

DispatchfRTEMP, 10,37, goto{NESx]

“*SUBROUTINE Jtsk Updates PCB and PCF, then tests for interrupts
Jtsk: PCB « IshPCB,1];

PCF « PCB, PCB « T;

loadpage[07:

PCB « (PCBY and not (3C), goto[IntTest];

JSR: . PFetchd4[Nova, IBUF], AT[Jtab,17:
T « PCB, call[GPC1]}; *recover the PC
AC3 « Ty
T« EfAd, goto[Jdmpx];

I182: Pfaetch4[Nova, xBuf], AT[Jtab,2};
EfAd « Tcy[€fad,q4], call[neXsetup];
DB{xBuf} « (DB{xBuf}) + 1, goto[DSZx];

DSZ: Pfetcha[Nova, xBuf, AT[Jtab,3];
EFAD « lcy[Efad,4], call[neXsetup];
DB[xBuf] « (DB[xBufl) - 1;

DSZx: FF1@[ 17], FREEZERESULT; *advance PC, let DB be written
PStorcd[Nova, xBuf], dblgoto[neSkip, neNoskip, ALU=0];

tSel up DB Lo point Lo the register addressed by the low Lwo bits off EvAd.
“Call with: T « lecy[EFfAd, 47, callfneXsetup];
neXsetup: OB « EFAd;

BBFBx, return; *advance DB to DBX

GPC1: T « (VJF[GETRSPEC[1277.14,3]) + (T) *1, return;
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*2 Accumulator instructiens. ACS is in T
gelCY: Dispatch[PCF[IBUF],16,27; *dispatch on carry ficld of instruction
Disp[neCY0], Stkp « RTEMP; *Ioad index and dispateh

neCY(0: Dispatch[PCFLIBUF],10,3], AT[neCY,0]; *Cin ¢« CARRY (in bit 0 of Carry)
Disp[nefunct0], Tu « Carry;
neCY1l: Dispatch[PCFLIBUIr},10,3], AT[neCY,1]: *Cin « 0
Disp[nefunct0], 1o « 0c;
neCY2: Dispatch[PCF[IBUF],10,37, AT{neCY,2]; *Cin « 1
DisplneFunct0], Tu « 100000c¢;
neCY3: Dispatch[PCF[IBUF], 10,37, AT[neCY,37]; *Cin ¢ CARRY®
Disp[nefFunct0], Tu « (Carry) xor (100000¢);

nefunct0: T « (Zcro) xnor (1), dbigoto[ntcl,untc0 ,ALUCOT, Ai{neFunct,0]; *cam
nerunctl: T ¢ (Zero) - (T), dblgotoftcl,tel ALUCOT, AlfneFunct,1]; *neg
neFunct?2: dblgota[ntcl,ntcO ALUCOT, AT{nefunct,27]; *mov

nelFunctd: T « (Zero) + (T) +1, dhlgoto[tcl,tcO, ALUCO], AT nafunct,37; *inc
nefunctd: T « (Stack) - (T) -1, dblgoto[tecl tcO, ALUCO], AT[neFunct, 4], *ade
nefuncth: T & (Stack) -~ (T), dblgotoltcl,tc0,ALULO], AT{neFunct,57]; “sub
nefunct6: T « (Stack) + (T), dbigoto[tcl,tc0,ALUCO}, AT[neFunct,6]; *add
nefFunct7: T « (Stack) and (T), dbigoto[ntcl,ntcd,ALUCOY, AT[neFurct,7]; *and

*ALUCY has no cffect on carry - dispatch on shift fiold
ntco: Dispatch{PCF[IBUF],13,27, goto[CoutD];
ntel: Dispatch[PCF[IBUF],13,27, gotof{Coutl};

*ALUCY complements ‘incoming carry - dispatch on shift field
tc0: Dispatch[PCFTBUr],13,2], dblgote{Coutl,Coutd,Carry]; *incoming carry was 0
tcl: Dispatch[ PCFIBUF],13,2], dblgoto{CoutOx,Coutlx,Carry]; *incoming carry was 1

Cout0: Disp{neSHOO0], Result ¢ T;
Coutl: Dispf{neSH10], Result « T;
CoutOx: Disp[neSHO0], Result « T;
Coutlx: Disp[neSH10], Result « T;

*Shift dispatch for final carry = 0

ueSI00: PCFLIBUFY, Tu « T, dblgoto[noload0, loadd, Rodd], AT[neSHO,07; *no shift
neSi01: T « Result « Tsh[Result,1], AT[neSHO.1], dbigoto{fect, tcO,R<0O]; *Tefl shift
neSHO2: T « Result « rshfResult, 1], AT[neSHO,27, dbigotelfei,fcO,Rodd]; *right shift
neSi03: T « Result « TcyfResult,10], AT[neSH0,3], goto[tcd]}; *swap

*Shift dispatch for final carvy = 1
aeSH10: PCFIBUF], tu « T, dblgoto[noltoadi, lvadl, Rodd], AT[neSH1,07; *no shift
neSH1L: T ¢ Result « {Ish[Result, 1) + 1, AT{neSH1,17}, dblgotof{fcl,fcO,R<O]; *left shift
neSH12: Result « rcy[Result, 1], AT[neSH1,2]; *right shif¢
T ¢ Result ¢ (Result) or (100000C), dblgotoffcl,FcO,RCO];
neSH13: T « Result « tcy[Result,10], AT{neSH1,3}, goto[fcl]; *swap

fc0: PCELIBUF], Tu ¢« T, dblgoto[noloadd, 1oadd, Rodd]; *test NolLvad, set to test Result=0
fel: PCFLLIBUF], Tu « T, dblgoto[nuloadl, loadl, Rodd];
noload0: T « Stack, dblgotofcZrZ,cZrN,ALU=0]}; *T <« original ACD

load0: Carry ¢ 0C, dblgoto[cZrZ,cZrN,ALU=0T;

noloadl: T « Stack, dblgoto[cNrZ,cNrN,ALU=0];
Toadl: Carry ¢ 100000C, dblgoto[cNrZ,cNrN,ALU=0];

¢7rZ:  PCFLIBUF] « (PCFLIBUF]) and (160000C), goto[tsk]:
cZrl:  PCF{IBUF] « (PCF{IBUF]) and (60000C), goto[tsk]:
cNrZz:  PCFPIBUFT « (PCF{IBUFY) and (120000C), goto[tsk]
cNeN:  PCF[IBUF] « (PCF[IBUF]) and {20000C), goto[tsk];

tsk: Stack « T, call[neS2]; *TASK at last
Tu « YAF[PCF[IBUF},156,2], dblgoto[tsf,tsh, Rodd]

nes2: PCFLIBUF] « 1df{PCF[IBUF],0,3], return;
*Tesl skip, point PCF at first byte of next imstruction (cannot cause refill)

tsf: dblgoto[neSkip,neNoskip,ALU=0], F1@[17];
tsb: dblgoto[neSkipx,neNoskipx,ALU#0], F1@[17];
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60000
61600
61001
61002
61003
61004
61005
61006
61007
T 81010
61011
51012
61013
61014
61015
61016
61017
610290
61021
61022
61023
61024
64400
65000
67000

P E R T T I I S s
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HOVA AUGMENTED INSTRUCTION SET

CYCLE
DIR
EIR
BRI
RCLK
$I10
BLT
BLKS
**SIT
JMPRAM
RORAM
WRTRAM
DIRS
VERS

Left Rotate

Disable interrupts

Enable interrupls

Branch and return from interrupt
Read Clock

Start /0

Block Transfer

Block Store

Start Interval Timer - returns -1
Jump to RAM - only works 1f ACL = 420 (enters Mesa)
Read RAM - returns -1

Write RAM - NOP

Disable interrupts and skip if on
Version - ACO « 40000C

**DREAD Double-word rcad (altoll only)

*FDWRITE

Double-word write (altoll cnly)

**DEXCH Double-word exchange (altoll only)

MUL Unsigned Multiply

DIV Unsigned Divide

**DIAGNOSEL Diagnostic (altoll -only)

“+DEAGNOSEZ Diagrostic (altolT oniy)

BITBLT Bit Block Transfer

JSRII Jump to subroutine, double indirect, pc relative
JSRIS  Jump to subroutine, double indirect, ac? relative

COMVERT Scan conversion of characters

instructions with ** are not implomented, and will bomb out if executed

*NDispatch to 8 main extended opcodes. Enter with ALU = Instruction.3
XOPA: Dispatch{ PCFLIBUFT],4,3], gotol xeUNIMPTRAP ,ALU#O0]; *70000 - 77777 are unimplemented
Disp[Cyclel}, T « ETAd; .
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*Left cycle ACO by inst[12-15d}, or by AC1 if count 15 0.

Cycle: RTEMP « 17C, goto[.+3,ALU#O],AT{NEXA,0]; “cycle ~ Test LtAd for 0
T « ACl;*cycle by AC1l if count=0
EfAd « T,

EfAd + (Efad) ~1;

RTEMP « (RTEMP) - (T);

CycleControl « EFAd, TASK;

T « RF[ACO];

CycieControl ¢« RTEMP, goto[.+2,R<07;
T « (WFA[ACO]) or (T);

ACO « T, F1@[17], goto[neNoskip];

*Opcodes 61000 - 61024
XOP1: Tu « TdF[PCFLIBUF], 13,17, AT[NEXA,1]; *test bit 1id
DISPATCHLPCF[TBUF ], 14,43, DBLGOTO[xnXALA, xn{AL8,ALU=0}; *dispatch on bits 12-16d
xnXA1A: DISP[DIR];
xnXA1B: DISP[MUL];

*Opcode 62000 - uvnused
*xnXA2: GOTO[ xnUNIMPTRAPT], AT[MEXA,27 ;

“Opcode 63000 - unusod .
#XxnXA3: GOTOLxnUNIMPTRAP], AT[NEXA,3] ;

*JSRTT - 64400
JSRTT: “PFETCHI[Nova,EFAdY, AT{NEXA, 47];
x0JSRI: call[xnPG2RET];
T « ETAd;
PFETCHI[Nova ,EfAd], call{xnPG2RETT;
T « EfAd, gota[JSR];

*JSRIS - 65000
JSRIS: PFETCHLI[Nova,LfAd], GOTO[xnISRTY, AI[NEXA,5];

*Opcode 66000 - unused
*xnXAG: GOTO[xnUNIMPTRAP |, AT[NEXA,67] ;
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*CONVERT - Opcode 670xx
*Registers:

* ac0: destination word address minus NWRDS

* ac2 + disp points to two word block:

* word 0 HWRDS -- number of words psr scanline (< 400¢)

* word 1 dba -- minus dest bit adde mod 20c¢

. acd: pointer to word xh of the character descriptor block

*

*Character Descriptor Block:

* words 0: xh-1 bit map for character

* word xh: xw -= (2*width) + 1, or (2*pscudachar) if extension required
* word xh+1: hd,,xh -- (scan Tines to skip),, (height of bit nap)

*MOTE: This dnstruction Tooks 1ike an @AC2 instruction, so at entry EFfAd contains the first word
*ot the 2-word block above (1.e. NWRDS)
*The high halves of base registers SMA and DMA are assumed to be set up.

"CONVERT: T « TAF[PCTFLIBUFT, 10, 10, AT[NEXA, 7] *displacement,
T « (AC2) + (T) + 1,
PFETCH1[Hova,AC1], call[AC3toT}; “fetch dba

PFETCH1| Nova ,RTEMP] ; *fetch self-relative pointer tao xw
TeACO, TASK;

DMA « T, FF1Q[17]; *setup for later, advance PC
TERTEMP; *self-relative pointer to xw

TeAC3e(AC3)+(T)+1; *add pointer

PFETCHi{Nova,xnXll]; *fetch hd, ,xh

ACL « T « (ACL) AND (17C), TASK; *mask dba

RTEMP « 16C;

RTEMP « (RTEMP) - (T);

TeEFAD, CALLLFIXOMAT]; *DMA«DMA + (hd*xnNWRDS)

FIXDMA: xnXHe(xnXl)+(177400C);
DMA«(DMA)+{T) ,GOTO[DMAFixcd,ALUKOT]; *when done, DMA will point to the first dest word
XNPG2RET: RETURN;

DMAT ixed: AC3+(AC3)-(2C); *back up AC3 to the start of the block {AC3 ¢« AC3 - xh -2)
xnXHeTC(LDF xnXH,10,101)-1; *also decrement xh
Te(AC3)-(T)~1,TASK;
SMA«T;

xnCVLOOP: SHACT«(SMA)+1;

PFETClil[Nova,AC3], task; *fetch source

XBI « pXBuf;

xnXHe(xuXH) -1, GOTO[ xnCNVEND, R<O]: *test count

PEETCHA[OMA, xBuf,0]; *fetch dest

T « (1df{DMA,16,2]), task; *use Stkp to index xBuf

XBI « (XBI) + (T): -

Stkp « XBY;

CycleCoutrol ¢ ACL;

T « (RF[AC3]), task; *source contribution to first dest word
Stack « (Stack) or (T);

CycleControl « RTEMP, goto[.+2,R>=0];

PStored4|DMA, xBuf, 0], goto[CVXx]; *source exhaustod

T « WIA{AC3T; *source contribution to sccond dest word

XBL « (XBI) + 1, goto[xnCVX, ALU=0]; *if it is zero, we arc done
lu ¢ 1df[XBI,16,2]; *check whether we are still in the quadword
Stkp ¢« X8I, gotoldoSingleWord, ALU=0];

Stack « (Stack) or (T), goto[xnCVx]; *OR the second Dest word

doSingleWord: Pfetchl[DMA, xnDEST, 17}; *fetch second dest word
call[ xnPG2RET];
xnDEST ¢ (xnDEST) or (T); *so xnDEST will be written
Pstorcl[DMA, xnDEST,17,call{xnPG2RETT]; *UGH
nop; *allocation constraint

xnCVX: PStored[DMA,xBuf,0]; *store bhuffer
CVXx: T « EfAd; *get NWRDS
DMA«(DMA)+(T), GOTO[xnCVLOOPT;

XnCNVEND : AC3 « RSH[AC3,17, dblgoto[NeSkipx,neNoskipx,Rodd];
AC3toT: T « AC3, return;

%
xnCVLOOP: SMA«TC(SMA)+1;

PFETCH1[Hova,AC3],CALL[ xnPG2RET]; *fetch source
X0 XHe(xnXH) -1, GOTO[XxnCNVEND ,R<OT: *test count
PFETCH1[DMA,xnDEST,0]; *fetch destO0
CycleControl ¢« AC1,task;
T « RF[AC37; *source contribution to first dest word
xADEST € (xnDEST) or (T);
Pstorei[DMA, xnDEST,0];
CycleControl « RTEMP, goto[.+2,R>=0];
T « EfAd, goto[CVXx];
T « WFA[AC3]; *source contribution to second dest word
goto[ xnCVX, ALU=0];
Pfetch1[DMA, xnDEST, 1], call[xnPGZ2RET}; *fetch second dest word
xnDEST « (xnDEST) or (T);
Pstorel[DMA, xnDEST,1];
xnCVX: Te«EfAd; *get NWRDS
CVXx:  DMA«(DMA)+(T), GOTO[xnCVLOOP];

XnCNVEND: AC3 « RSH[AC3,1], dblgoto[NeSkipx,neNoskipx,Rodd];
AC3toT: T « AC3, return;
%
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“Extended Opcodes with no displacoment or parameter
IR: NWW ¢ (NWW) OR (100000C),goto[ComRet]), AT{NEXB,07 ; i - 61000

EIR: T « (R100) OR (52C),goto[EIRcom], AT{NEXB,1] ; ‘eir - 61001
ElRcom: PI&TCHl[NOVﬂ Wu |, CALL[ xuPG2RET];
W
Nww « (NWWy OR (T);
HWW o« (NWW) AND NOT (100000C);
PCFLIBUFY, dblgoto{EIRz,BRIy,Rodd];
ETRz: T « PCB, call[GPC1]; *EIR must test for interrupts NOW. We simulate JMP
T« T, goto[IMP];

BRI: T « (R400) OR (52C), goto[EIRcom], AT[NEXB,2] ; *bri ~ 61002
BRIy: T « (R400) OR (100C); *fetch PC From lTocation 500
BRIx: PFETCHi{Nova,EfAd], CALL{xnPG2RET];

T ¢ ETAd, goto[JMP];

RCLK: T € (R400) OR (30C), AT[NEXD,3] ; "retk - 51003
PFETCHL[Nova,ACOT];
* RTEMP « (325C),TASK: *Get RTCLOW from task 16's R's

RTEMP « (3556C).TASK; *Get RTCLOW From task 16's R's
STKP « RTEMP;
T « LDF[STACK,1,127],G0TO[ xnNRDOVF,R>=07;

*the low bits overflowed, but the display

*hadn't gotten around to updating the high bits yet.
ACO « (ACO)+1;

XnNRDOVF: ACL « T, goto[neNoskip],FF1Q[17];

SIO: T « ACO, loadpagefopPaged’], AT[NEXB,47]; *sio
RTEMPL « Oc, golop[preEESIO]; *RTEMP1=0 means return to Nova

L+l

Paga

]
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“BLT amnd BLKS
*sTow straight forward b1t with no checking for source and dest ovarlap
" registers:
- racl address of First source word -~ 1 (BLT), or data to be stored (BLKS)
- racl address of tast destination word
. rac2 unused
- rac3 negative word count
“ULT - 510056
BLY: ACO « T « (ACO) +1, AT[NEXB,5]; *blt
BlLYx: Pratchi[Nova, RTEMP], cali[xnPG2RET]; *Telch source
Bloop: 1u ¢ AC3;
AC3 « T « (AC3) + 1, goto[BLdone, ALU=0F; *test count = 0 and increment it
T « (ACL) + (T), loadpage[O0]: “form destination address )
Pstorel[Mova RTEMP], callp[IntTest]: *the return Tink must be odd, so that if an interrupt
*pccurs from IntTest, the saved PC will not be incremented. ..
PCFIBUF], dblgoto[ALTxx,BLKSxx,Rodd], at[neBase,7]; *thus, this location must be odd
BLTxx: ACO « T ¢ (ACO) + 1, goto[BLTx];
BLKSxx: T ¢« ACO, golo[BLKSx];
BlLdone: AC3 « 0C, goto[ComRet];
“Bldone: AC3 « 0C, goto[STAg]; *STAq refills IBUF and advances PC
*BLKS - 61006
BLKS: T « ACO, AT[NEXB,63; *blks
BLKSx: RTEMP ¢ T, gotu[Bloop];
*SIT - 61007
*SIT: GOTO[ xnUNIMPTRAPY, AT[NEXB,7] ; *sit
JMPRAM: T « 20c , AT[NEXB,10] ; *jmpram - 61010
Tu « (rhmask[AC1]) xor (T) ;
T « ACO, goto[HNEtoMesa,alu=01] ;
GOTO[ xnUNIMPTRAP] ;
NEtoMesa:
GLOBALhi « 0C; *Initialize some Mesa Emulator registers
LOCALNT « Q¢
MEMSTAT « 0c;
xfXTSReg « Oc;
MDS ¢ Oc;
«fHUX « 1c;
TickCount ¢ 3c;
xffemp « T, LoadPage[7];
MDShi « Oc, gotop[MStart];
ComRel: GOTO[{neNoskipl], FF1R[17]; *common ending for instructions which advances PC
RDRAM: ACO « (ZFRO) - 1 , GOTO[ComRet’|, AT[NEXB,11};  *rdram - 61011
WRTRAM: GOTO[ComRet], AT[NEXB,127]; *wrtram - 61012 (nop)
*dirs - 61013
DIRS: FF1Q[ 17} AT[NEXB, 137 ;
NWW « (NWW) or (100000C), dblgoto[neNoskip,neSkip,R<0];
VERS: ACO « (40000c), GOTO[ComRet], AT{NEXB, 147 ; *vers - 61014
*DRCAD: GOTO[ xnUNIMPTRAP], AT[NEXB,15]; *dread
*DWRITE: GOTO[ xnUNIMPTRAP], AT[NEXB,16]; *dwrite
*DEXCH: GOTO[xnUNIMPTRAP], AT[NEXB,177; *dexch

10
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*ACO, ,ACT « (AC1 * ACZ) + (ACO)

MUL: Toadpagae[mdPage], AT{HEXC,0]; *mul
callp[Multiply ], T « 10C; -
GOTO[ netoskip], FF1Q[17];

ONPAGE[mdPage];

*Steps:

*1 test next mpr bit (AC1[17]). rshiAC1]
»2 add t to ACO

*3 test carry

4 test ACO[17], rsh[ACO]

*5 or one into high bit of AC1
*6 or one into high bit of ACO
*7 test count

*8 continue

*9 finish

Muttiply:

USECTASK L RCNT « T;

T ¢ APCEAPCTASK

WIEMPL « T, call[UMUL8T; *save rcturn address
UMUL1: dbigoto[UMUL4a,UMUL2,Reven] , ACL « rsh[ACL,1] ;
UMUL4a: dblgotolUMUL7,UMULGa, r even] , ACO « rshfACO,L17] ;

UMUL2: gotofUMUL3T] , ACO « (ACO) + (T) ;
UMUL3: dbigoto{UMUL 4b,UMUL4Ac, nocarry] ;

UMUL4b: dblgoto[UMUL7, UMULBa,r even] , ACO « rsh{ACO,1} ;

UMUL7:  dblgoto[UMULO,UMULS, RCO] , RCNT « (RCNT) - 1 ;
UMULGa: goto[UMUL7] . ACL « (ACL) or (100000¢) ;

UMUL4c: dblgoto[UMULS,UMULSL, ¢ even] , ACO « rsb[ACO, L]
UMULG:  goto[UMULZ] , ACO « (ACO) or (100000c)
UMUL5D: goto[UMULE] , AC1 « (AC1) or (100000c)

UMULO:  APCRAPCTASK « RTEMPL;
UMUL8: T « AC2, RETURN;
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*ACO, ,AC1/AC2. CQuotient in ACL, remainder in ACO

DIV: loadpagelwdPage], T « AC2, AT[NEXC,1];
callp{Divide], LU « (ACO) - (T); *div
FFie[1/], Tu « RCNT,dblgotelneSkip,neNoskip,Revenl; *Advance PC

ONPAGE[mdPage];
Divide: dblgoto[noDiv,doDiv,carry],RCNT « 17C;
nobiv: return; *RCNT odd means no skip

doDiv: usectask;
T « apclapctask;
RTEMP1 ¢ T; *save 1ink
T « AC2, call[ubIVenter];

Tu « reyfCarrvy,1]; *loop RETURNs to here
ACO « (ACO) -~ (T), dblgoto[UDIVIt, UDIVLE,ALULO]; *test flag

UDTV1E: ACL & (Ish[ACL1,17) + 1, dblgolo[UDIV3t, UDIV3F, R<OT; *no need to test carry, quot ¢ 1
UDIV1f: dblgoto[UDIV2L UNDIV2SE,carry]; *subtract ok, test carry

UOIV2E: ACT1 « (1sh[ACL,1]) + 1, dbigoto[UDIV2L UDIV3IF,R<O]; *put a one in the quotient
UDIvV2f: ACO « (ACO) + (T); *no carry - undo sublraction
UDtVenter: AC1 ¢ (Ish[ACL,17), dblgotofUDIV3t, UDIV3F RCO}: *put a zero in the quoticnt

UDIV3tL: RCNT « (RCNT) -1, goto[UDIVdonel, R<07;
ACO « (Ish[ACO,1]) + 1, dblgoto[UDTVAL UDIVAT, RCOT;

UDIV3T: RCNT « (RCNT) -1, gnto[UDIVdone?, R<O]:
ACO « (1sh[ACO,17%), dhlgotofUDIVAL,UDIVAF, RCO];

UDIVAt: Carry ¢ (Carvy) or (1c), return; *set flay
Univaf: Carry « (Carry) aund not (1ic), return; *clecar flag

UDIVdonel: APC&APCTask « RTEMP1, goto[UDIVAf];
UDIVdone2: APCRAPCTask « RTEMP1, goto[UDIVAf]; -

ONPAGE[ncPagel;
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*DIAGNOSEL:
*xnXC02: GOTO[ xnUNIMPTRAPY, AV[NEXC,2] ;*diagnosel
*DTIAGNOSE2:
*xnXCO3: GOTO[ xnUNIMPTRAP], AT[NEXC,3] ;*diagnose2

BITHLT:; T « Novah, LoadPage[bbp2], AT[HEXC,4];
AC3 « T, gotop[NovaBitBLT];

*xnXC05: GOTO[ xnUNTMPTRART], AT[MEXC,5]

“xnXCOG: GOTO[ xnUNTMPTRAP], AT{NEXC,6] ;
*xnXC07: GOTO[ xnUNTHMPTRAP], AT[NEXC,7] ;
*xnXC10: GOTO[ xnUNIMPTRAPY, AT[NEXC,107 ;
*XnXC11: GOTO[ xnUNIMPTRAP |, AT{NEXC,117 ;
*xnXC12: GOTO[ xnUNTMPTRAP, AT[NEXC,127 ;
*XxnXC13: GOVO[ xnUNTMPTRAPT], AT[NEXC,13] ;
*xnXC14: GOTO[ xnUNIMPTRAP ], AT[NEXC,14]
*XnXC15: GOTO[ xnUNIMPTRAP [, AT[NEXC,157 3
*xnXC16: GOTO[ xnUNIMPTRAP], AT{NEXC, 167 ;
*xnXC17: GOTO[ xuUNIMPTRAP}, AT[NEXC,17} ;

* save Lthe current pc + 1 in memory location §527b
* and jump to Tocation pointed to by location 530b + inst{3,7]
xnUNTMPTRADP:

T « (VdF[GETRSPEC[12/],14,37) +1;

PCB & (PCB) *+ T

T « (R400) OR (127C) ;

YASK , PSTOREL[Nova,PCR] ;

T « (R400) OR (130C) ;

T « (1dF[PCF[IBUF],3,6]) + (T), goto[BRIx];

END;
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* Standard preamble for xxxOccupied.mc files produced by Micrad
* last cdited April 23, 1979 3:41 PM

Insert[DOLang};
MoMidasinit;LangVersion;MultDIB;
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BUILTIN[ insert,247;
insert[d0lang];
NOMIDASINIT;
LANGVERSION;
MULTDIB;

insert[GlobalDefs]; *task and page assignments
TLTLE[Overlay];

*last edit by Chang, August 13, 1979 3:07 PM, RDC Integration

* edit by Johnsson, June 15, 1979 3:24 PM, new registers

*edit by Chang, June 4, 1979 2:09 PM, for MIDAS Overlay booting
*edit by Chang, May 27, 1979 6:39 PM, for Overlay booting

*edit by Johnsson, May 15, 1979 3:27 PM, PNIP fix

*edit by Chang, May 10, 1979 8:31 AM, add new Ethernet ID

*adit by Sandman, April 6, 1979 3:50 PM

*Modified March 6, 1979 by CPT. Added fault handling
RV[ r1ink0,347; *subroutine return link

*Registers for other sections of initialization
AV xCNT,207; *used everywhore
RV[Devindex,21]; *used in Devicelnit
RV[contemp,22]; *uscd in Devicelnit
RV[initr0,40]); *used in DiskBoot
RV[initr1,417]; *used in DiskBoot
RV[initr2,427; *used in DiskBoot
RV[initr3,437]; *used in DiskBoot
RV[ErrorCnt,447; *used in DiskBoot
RV[ErrorCountx,45’]; *used in DiskBoot
RV[temp,517;

INSERT[DMdefs];

SetTask[0];

* MC[NextDiskAddr,237};

RV[BootDiskAddr,37]; *RDC Integration

MC[CSMemStart,4000]; * temporary memory starting address for CS image
RV[MemAddr,617; * current address for CS image

RV[VersionlD,52];

*Maintenance Panel Normal Operation Codes:
MC[StartDiskBoot,1/70%; *120d
MC[ SystemRunning,2027; *130d

“Maintenance Panel Failure Codes
MC[NotEnoughMeniory,1457]; *101d
MC[BadMap, 14673; *102d :
MC[NoDiskStatus,171%; *121d
MC[BadBoot,1727; *122d

SETTASK[ 0]
OnPage[InitPage];

BootSecondBlock: LoadPagef LoadCSPagel;
gotop{Boot$SBlock];

OnPagefloadCSPage];
oot SBlock: xCNT « FFaultAdd;
stkpexCNT;
LU « (stack) and (40000c);*check Midas Present bit in FFAULT
goto[BootLoader, alu#0];
MemAddr ¢ CSMemStart;
* Skip VersionID at location CSMemStart (4000)
ClearMPanegl; ###wxswruwwwsurxumnskks pomove this word after testing
xCNTeNextDiskAddr;
stkpexCNT;
testack; *get next disk address from reg 237
t « BoolDiskAddr; *sct next disk address from reg 37
XCNTet;
DMA«(1000c) *dch address
pstorel[DMA, xCNT,I0CBDiskAdr!],cati{LoadCSRet];*next disk address

¥ o R oE

readnextblock:

w IncMPangl; ®twwsssdkssnswssssinrsrs pamove this word after testing
ErrorCnt«(10c);

setdeb:
DevIndex ¢ (zero) - 1
initr0 « Oc;
inttrie0c;
initr2«0c;
pstore2[DMA,initr0,10CBNext],call[LoadCSRet]:
initr3«0c;
te(R400)or(120¢);
pstore4[Nova,initr0]},call[LoadCSRet];*clear disk communication cells
xCNT«(zero) ; *disk status
pstorel[DMA, xCNT, IOCBStatus],cali[ LoadCSRet];
xCNT«(44000c); *disk command
pstorel[DMA, xCNT, IOCBCommand], cal1[LoadCSRet];
xCNT«(1400¢); *header address
pstorel{DMA, xCNT, TOCBHeaderPointer],call[LoadCSRet];
xCNT«(2000¢); *label address
pstorel[DMA, xCNT,I0CBLabeiPointer],call[LoadCSRet];
XCNT«(3000c); *data address
pstorel[DMA, xCNT,I0OCBDataPointer],cali[LoadCSRet};

* start the disk
startdisk:

Page

1
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initrle1000¢; * word 521 -- IOCB pointer

initrd«(zero) - 1; * word 523 = -1 to force a seek
te(R4A00)+(120c): * store into 520-523 (words 0 and 2 are zero)
pstored4{Nova,initr0], call[LoadCSRet]; *dcb addrass

* wait for completion
ErrorCountx « 20¢;
SeiDW: DevIndex ¢ (zero)-1; *Tcop count for status wait
WattDisk: PfetchI[DMA, xCNT,17; *felch status word at 1001b
T « 17C, cali[LloadCSRet];
Tu ¢ (TdF{xCNT,4,47) xor (T):
goto[ StatusHere ,ALU=0], Tu « Tdf[xCHT,10,107;
DevIndex ¢ (DevIndex)-1;
goto[WaitDisk,ALU#OT]:
ErrorCountx « (ErrorCountx) -1;
gotof Setbw ,ALU>=0T;
LoadPage[ InitPage]:
T « NoDiskStatus, gotop[InitFail]; *timed out waiting for disk to store status

StatusHerc: dblgoto[NoFaultStatus,IncECount ALU=0T],FRCEZERESULT;

NoFaultStatus: nop;
callfleadmi];
gotof rocadnextblock]:

TncECount:
ErrorCnt ¢ (ErrorCnt)-1;
goto[FailBoot,ALU < 07; *bad header, try again
goto[BootSBlock];

FailBoot: LoadPage[ InitPagel;
T « BadBoot, gotop[InitFail];

OnPagef InitPage];
LoadOtherCS: LoadPage[ LoadCSPageT;
xCNT « FFaultAdd, gotop[.+1];

OnPage[LoadCSPage];
stkp ¢ xCNT;
LU & (stack) and (40000c); * check for Midas Present
goto[MidasPause, alu#0];
LPhi « zero;
1P« CSMemStart;
RTEMP1 ¢« zero; * Jump flag
LoadPage[ LRIPagnl;
gutop[LRJenter];

Toadmi:

usectask;

teapc&apctask;

rlink0et;

contempe(3400c); *last address + 1 of disk data
nextmi:

tecontempe(contemp)-1
pfetchl[Mova,initr2],call[LoadCSRet};
Lccontempe(contemp) -1;
pfetchifNova,initr0],call[LoadCSRet]
t « 1df{initr2,0,14%;

initrdet;

tecontempe(contemp)-1;
pfetchifNova,initrl],call[LoadCSRet];
MemAdde « t ¢« (MemAddr) + 1;* copy into memory
pstorel|Nova,initr2],call[LoadCSRet];*write into memory
MemAddr « t « (MemAddr) + 1;* copy into memory
pstorel[Nova,initr0],call[LoadCSRet J;*write into memory
MemAddr « t ¢ (MemAddr) + 1;* copy intn memory
pstorel[Nova,initri],call[LoadCSRet]; *write into memory

Tue(initr3d)xnor(170000c); *1ook for m-i address = 7777
goto[ TransferDone,alu=0};
teldf[contemp,7,10]; *look for mem address = 3001

gotofnextmi,alu#0];
Le(2000¢);
pfetchifNova,xCNT],call[LoadCSRet];
nop;
pstorel[DMA, xCNT,IOCBDiskAdr!],call[LoadCSRet]; *next disk address
apc&apctaskerlink0;
LoadCSRet:
Raturn;

TransferDone: te(2000c);
pfetchi[Nova,contemp], call[LoadCSRet]: *get next sector address

» xCNT « NextDiskAddr;

" stkpexCNT;
T « (contemp);

" stack « (T); * save the next disk address
BootDiskAddr « (T); * save the next disk address
GOTO[ Bootloader];

BootlLoader: lLoadPage[ InitPage];

gotop[DiskBoot};
MidasPause: NWW « (100000c), ;
MidasWait: BreakPoint, goto[MidasPause];

waamusnnsnxnxxx added the following for overlay, will be over-written later
OnPage[LRIPage];
Set[LRJBase,Add[1shift[LRIPage,10],300]];
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LRJenter:

LRJToop:

t « xfTemp « lc, AT[LRJIBase, 0];
nop, AT{LRJIBase, 1]:* wait for write of xfTemp to avoid bypass problem

pfetchl{iP, xBuf2],cal1[LRIIncCount], AT[LRJIBase, 27];
pfetchl[LP xBuf], cal1[LRIIncCount], AT[LRJIBase, 3}
pfetchlftP,xBufl],cali[LRIIncCount’}, AT{LRIBase, 4];
I« TdF[xBuf2,0,14], AT[LRIBasc, 5]}; * address
xBuf3 « T, AT[LRIBasa, 6]

tu « (xBuf3) XNOR (170000c), at[LRJBase, 77]; *look for m-1 address = 7777
T « xBuf2, goto[Ramloaded,alu=0], AT[LRIBase, 10};
LY « xBuf, AT[LRIBase, 131;

APC&APCTASK « xBuf3, AT[LRIBase, 11];

WRITECS082, AT[LRJBase, 14];

tU « xBufl, AT[LRJIBase, 15];

APCRAPCTASK < xBuf3, AT{LRIBase, 167;

WRITECS1, AT[LRJBase, 17];

T « xtTemp, goto[LRJToop], AT[LRIBase, 207;

LRJIncCount:

T ¢ xfTemp & (xfTemp) + 1, goto[JumpRet], AT{LRIBase, 217;

RamLoaded:

JumpRet:

RTEMP1, GOTO[.+2,Rodd], AT[LRIBase, 127}; * odd if no jump
APCTASKEGAPC « (xBufl), callfJumpRet], AT[LRJIBase, 227;* set TPC for return
T ¢ (GetRSpec[103]) xor (377c), AT[LRIBase, 23];

RTEMP « fFaultAdd, AT[LRIBase, 247;

Stkp « RTEMP, RTEMP « T, AT[LRIBase, 25];

Stack « (Stack) or (lc), AT[LRIBase, 26];

Toadpage{ 4], AT[LRJIBase, 27];

Stkp « RTEMP, gotop[P4Tail], AT[LRIBase, 30}

nop, AT[LRIBase, 27];****wkss%yil] he over-written later

nop, goto[.], AT[LRJBase, 307;*****###tyil] he over-written later

RETURN, AT[1RIBase, 317;

akwerurrwxrkxrit foliowing are for linkage, will be over-written later

OnPage[opPaged];

Kfcr: goto[.], at[KFCRLoc};

P7Tail: goto[.]}, at[PJTailloc];
OnPage[xfPagel];

Loadgc: goto[.], at[lLoadgcloc];
OnPage[ncPagel];

neNoskip: goto[.], at[ncNoskiploc];

£END;

Page

3
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* File RDC.mc

* Last edit hy Jim Frandeen October 14, 1979 ©0:12 PM

* This version preloads 16 words Tor write operations. X
LEE R R R R L R L e R Y
Insert{Rdchafs];

(TTLE[RigidDiskController];

SET TASK{RdcTask]; *currently 11b = 9d

ON PAGE[RdcPagoe];

RdSectorWakeup:

%Come herc every time we get a sector wakeup. We get a sector wakeup at the end of every data sector. 1383 sectors go by every second, s
**o we get a wakeup overy 723 microseconds, When we wake up, look and see what we were doing when woe went to sleep so we can pick up wher
**¢ we left off. We were doing one of the tollowing:

Waiting for a new command (State Tdle);

Waiting for a drive to come ready (State DriveChange);

Waiting For a scek to complete (State SeekWait);

Waiting for a sector to come around on the disk to execute a command (State SectorWait);

Waiting for a transfer operation to complete so we can check for errors. (State DataTransfer).%

*DiskStatus has just been read from the Controlier. First, update CurrentSector so we know what sector is about Lo go by. Then go do som
**cthing depending on what State we are in,

LU«(RdcDiskStatus) AND (RdcSector0}; *fest for sector 0.

RdcCurrentSector«(RdcCurrentSector)+1l, *Update current disk sector.
Skip[ALU=0]; *Skip if not sector O

tdcCurrentSector+0C;

Dispatch[RdcState, 15,37; *Get State for dispatch
TeRdeCSBptr, *Load displacement to fetch 10CBptr from CSB.
Disp{.+17];: *Dispatch on statc pointer

RdcSectorTimeQutCount « (RdcScctorTimeOutCount)-1,
GoTo[ RdSectorWait], AT[RdecBase, RdcSectorWait!];
LU«-(RdcDiskStatus) AND (RdcSeekComptete), *Check seek complete
GoTo[ RdSeckWait], AT[RdcBase, RdcSeekWaiti];
LU«(RdcDiskStatus) AND (RdcDevSel0K), *Check device sclected
GoTo[ RdDriveChangel], AT[RdcBase, RdcDriveChange!l:
FeLSH[ RdcState, 147, *Peepare State Tor EndCommand
GoTo[ RdindTransfer |, Af{RdcBasc, RdcDataTransfer!};

RdIdle:
*Come here when we are in the Tdle state. We are just hanging around waiting for ThoFace to chain a new TOCB onto the CS$8. TheFace is ou
**p Tink to TheOutsideWorld. When TheOutsideWorld wants to execute a disk command, he calls TheFace. TheFace then constructs an Tnput Out
**put Control Block (10CB) and chains it onto the Controller Status Block (CSB)., When we wake up, we look to see if there is anything to
**do.
“When we arrive here, T points to the CSB. Load IOCBptr and Synch from the first two words of the CSB. Look tv see if Synch is negative. .
**Tf so, TheOulsideWorld wants us to quit processing IOCBs.
Pfetch2[RdcZeroBase, RdcIOCBptr}, *Felch [OCBpLr and Synch from CSB.

AT[RdcBase, RdcIdle!];
LU<RdcSynch, *Test Synch

Gofo[Rdidlel,R>=0];

*Well, it's time for a break.  TheFace says to knock it off for a while and not process any more JOCBs until he gets things figurcd out
**We could get out of herc quicker if we didn't have tov check Synch. But we must check it every time, cven if there is nothing to do. The
**tace will nol be satisficd unless we say "I Got it” by selling bit 6 of the controller word in the CSB.
Te(RdeCSBpLr)+(RdcCSBecantroller); *Set displacement to store Synch.
Pstorel[RdcZeroBasc, RdcSynch]; *Store <0 in csb.controller

GoTo[ RdClearWakeup;

RdTdiel:
*Come here if Synch is not negative. We might have work do. Test 10CBptr to see if it is non-zero
T<RdcI0COptLr; *T points to I0CB.
Rdldle2:
*Come here from Chain when a command has been processed, and see if there is another IOCB waiting.
RdcState«RdcIdle,
GoTo[ RdNewIOCB,ALU#O; =*If 10CB is waiting
NOP *Placement constraint .
*Well, shoot, there is nothing for us to do this time. Oh well! lLook at the Synch word and see if any Mesa processes necd to be notified
**about this secltor wakeup. If not, skip the call to DoInt to save time. We neecd to split as fast as possible and give the machine to som
**eone else.
RdEndSectorWakeup:

*Synch could be used to schedule Mcsa processes that want to know about this sector wakeup. Since Pilot is not currently using this Ffeat
**ure, this has been is disabled to save space. The following comments could be removed to cnable the feature for Pilot. {f DOlLang would
** allow more than one ComChar, we could make this a comditional assembiy!!
%:kt*«k*:kk:ﬂ*sza’vt of pi10t Sectol—\ Wakcup cOde*hM!kt‘k*'ka*W*****m*l!ﬂflul
Te(RdcCSBptr)+(RdcCSBsynch);
Pfetchl[RdcZeroBase, RdcSectorSynch]; *Fetch Synch word from CSB.
LU«RdcSectorSynch;
GoTo{RdClearWakeup,ALU=0]; *If Synch is zero.
T<(RdcSectorSynch) OR (RdcA1lowTask),
Call[RdTaskIfNotZero];

LoadPage[0];
Call1P[DolInt], *Set NWW and IntPending; uses registers 0,1.
I0Strobe; *Terminate the wakeup

*Continue here after the next sector wakeup.
Input[RdcDiskStatus,RdcStatus], *Read status register from controller
GoTo[ RdSectorWakeup];

Gawsrawussfng of Pilot Sector Wakeup Code*®imiximisussuinihautux

(!1**#**‘*Stapt of M‘icr\ocodeoriver Code!*1*a!ﬂl***#'y***ﬁt*t:!*!*m*
T<(RdcCSBptr)+(RdcCSBsynch);
Pfetchl[RdcZeroBase,RdgSectorSynch]; *Fetch Synch word from CSB.
RdcTempeRdcWakeupReg; *l.oad address of NWW.
Te(GetRspec[103]) XOR (377C); *Save Stkp, right side up.
Stkp«RdcTemp,

RdcTempeT; *Set Stkp to NWW, save old Stkp in Temp
T«RdcSectorSynch; *Get bits to OR into NWW.
stacke(Btack) OR (T);  *Set NWW.
Stkpe(RdcTemp), *Set DriveChange to zero

Call[RdTaskIfNotZero];
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slkauxwnexEnd of MicrocodeDriver Code® s ® W mikn kb sn ki hawkrwdbns

RdCloarWakeup:
*Terminate the wakeup and go to sleep until the next sector wakeup.
Call[RdStrobol;

*Continue here at the next sector wakeup.
Input|RdcDiskStatus,RdcStatus], *Read status register from controller.
GoTo[ RdSectorWakeupl;

RdiewIOCB:

*Boy, Wow!! We have something to do! Time's a wast'unl When the Controller turns on our wakcup latch, we are only 56 bytes from the secto
**pr mark. We only have 60 microseconds after sector wakeup tn get rcady and send a command to the Controller, No telling how much time ha
**s already gone by. We didn't get our wakeup call until we were the highest priority task. And the evil DiskController runs at a higher

**priority task Tevel. We have alrcady exccuted 9 instructions since wakeup. Lf the header shows up before we seid the command, we will g
**at TOAtten and Servicelate. And you know what that means! We will have to wait ono more disk revolution. And TheOutsideWorld will not b
**a pleased!

*A rule of the game is that we have to task to give up control of the CPU after every dozen or so microinstructions. We must task twice

“*botore we can get our command ready, and once more before we send the header data to the Controller. And we don't know when we will get
** scheduled again after a task. The evil DisplayController is a glutten for CPU cylces. IF wo don't task often enough, the display will

*flicker. And the OuitsideWorld will really be pissed! At the same time, the sector mark is less than 60 microscconds away. So we better

**hurry! Try to avoid branches that cause burps, and beat it down to State DatuTransfer

*I and IOCBptr point to the new IOCB. Fetch the new disk address from the first two words of the T0CB into NewDriveCylinder and NewllcadSe
“*ctor, The next two instructions calculate a pointer to CSB.diskAddress[of Lhe drive we are ahoul to access].

PfetchZfRdcZeroBase, RdcNewDriveCylinder];

T« (RdcCSBptr)+(RdcCSBdiskAddress), *T points to CSB.diskAddress[drive 0]
Calt[RdTaskIfNotZero];

Fe(LDF{ RdclewDriveCylinder,0,21)+T; *T points to CSB.diskAddress{current drive]

*There was our first task switch after 12 dastructions. Here we go again.
LUc(RdcDiskAddressPtr) XOR T; *Test for drive change since Tast command.
RdchiskAddressPtreT, *Update pointer to CSB.diskAddress[drive].
Skip[ALU=0T; *If no drive change. :
RdcStateeRdcDriveChange; *New drive this wakeup.
*FFetch the current cylinder address of the drive we are about to reference Trom the CSB. This will be set to -1 if we must recalibrate.
Pfetchi[RdcZeroBase, RdcCurrentCylinder];

*Send the drive and head to the controller, Drive is in the two low order bits of DiskAddressPtr. DiskAddressPtr points to CSB.diskAddres
#gfdrive]. Head is in NewleadSector.

T<(LDF[RdcNewtlcadSector,0,10]); *Head is in bits 14-17

Te(LSH[ RdcDiskAddressPtr,4]) OR T; "Drive is in bits 12-13

RdclompeT;

OQuiput|RdcTemp, RdcDrive/Head]; *Send drive and head to controller

*See il the drive has changed since the last command. The State will be Idle (an even state) or DriveChange {an odd state).
LU«(RdcState),
*This is our first obstacle. If the drive has changed since the last command, we will have to wait for the Controller to tell us the new
**drive is ready.

GoTo[RdDriveChange,R 0dd}; *If drive change

RdDriveReady:
*The drive has not changed. Sce if we nced to recalibrate.

LU«(RdcCurrentCylinder),

Skip[R>=0]; *Tf recal not required.
*Well, this is obstacle number two. The drive must be recalibrated befure we can.execute any commands. This means we must move the disk
**arm back to track 0. Seck errors cause this to happen. Golo Reccal and continue at TestForSeek when the drive has been recalibrated. LFf
“*no seek is requircd after recalibration, continue at SeekComplete after the heads have settled.
LU« (RdcDiskStatus) AND (RdcTrack0), -

GoTo[ RdRecal];

*The drive is ready, and we we do not nced to recalibrate. See if we need to seek. We will not need to seck if the disk address is for o
*fne of the fixed heads or if CurrentCylinder is equal to NewCylinder. Test for the same cylinder first to save time.

TeRdecNewCylindere (LDF[RdcNewDriveCylinder,10,10]): *Remove head address from NewHeadCylinder.
RdTestForSeek:
LU« (RdcCurrentCyiinder)-T; *Test for different cylinder.
Te(RdcIOCBptr)+(RdcIOCBnext), *Prepare to fetch.
GoTo[RdSeekComplete, ALU=0T; *If CurrentCylinder = NewCylinder

*Here we are stuck at the Tast obstacle. It looks like we will hrave to seek before we can execute a command. Go move the disk arm to the
“*new cylinder and continue at SeekComplete when the heads have settled at the new cylinder,
LU<(LDF{RdcNewHeadSector,4,1]), *Test for fixed heads.

GoTe[RdSeek];

RdSeekComplete:

*We made it past the last obstacle. The disk arm is sitting at the right cylinder. Get the command ready to send to the Controlier.
“Felch the rest of the data we need from the next four words of the IOCB: NextIOCB points to the next IOCB in the chain, if any (Note: we
** must load this again at RdChain); Command is the command to execute: LongPointer and LongPointerl point to the data for the transfer o
**peration, Note that this operation destroys registers that were being used for other things during the seek. If the command is scek onl
#*y, ,we are through with this I0CB.

Pfetch4[RdcZeroBase, RdcNextIOCBY; *T=(RdcIOCBptr)+(RdcIOCBnext).

RdcCommand<(RdcCommand) AND NOT (RdcSeekBits),
Call[RdTaskIfNotZero];
Output{RdcZeroBase, RdcMemBuffAdr]; *Set MemBufAdr to zero.

*Continue after our second task switch after 14 instructions. This was the first reasonable place to task.
LU<LDF[ RdcCommand, 10,107; *Header, label, and data commands
RdcCommand«(RdcCommand) OR {RdcAllowWake),

GoTo[ RdEndCommand,ALU=0]; *If seek only

*Continue if command is not seek only.

t"vﬁ#*xmt*wstart of p-l'lot Codeﬁ**"k#ttk***él'hl*a*ﬂilh#*ﬂt**‘ﬁm*t#**m

=Get LongPointer ready to point to the data area in memory. If BP[0:23] is a base pointer, BP[0:7] is in bits 0-7, and BP{0:7]+1 is in b
**jts 8-15.

RdcLongPointerl«T«LSH[RdclongPointerl,10];

RdcLongPointerle(RSH[RdclongPointerl,10])+1;



RDC.mc 3-Nov-79 19:15:83 Page 3

RdcLongPointerle(LDF[RdcLongPointarl,10,107) OR T;

R MR R NE G OF P OT COTQ™ # i a s A % kot # SO Ok B R R A R AR R

LY« (RdcCommand) AND (RdcData¥riteOrVerify);
TeRdcI0OCBpLr, *Set displacement for Fetch. :
GoTo[RdPrepareSectorWait,ALU=07; *If not write or varify.

*Continue 1f write or verify operation. Praload the Coutroller buffer with the header and label data and 16D words of data.
I0Fetch20[RdcZoroBase, RdcOutput], *Send the heador data
Call[RdTaskIfNotZero];
T+0C; *Set displacement for I0Fetch. N
I0Fetch20fRdclongPointer, RdcOutputl; *Transter 20 data words to the Controller buffer.

RdPrepareSectoriWait:

RdcSectorTimeOulCount«RdcSectorTimeOutWakelps;

RdSectorWait: .

*flere we are ready to send a command to the Controller. Look to see if the sector coming up is the one we want to access. CurrentSector
**is what we think the next sector will be.

T«LDF[RdcNewlleadSector, 10,107, *T = saoctor specifiecd by command.”
GoTo[ RdScctorTimeOut, ALU=0]; *If sector time out

LU«{ RdcCurrentSector) XOR T;

RdcState«RdcDatalransfer,
GoTo[RdbataTransfer,ALU=01}; *Go for it!!

*Can you helieve it? We hurricd all the way down here, and this fisn't even the sector we need to access. Go back to slecp until the next
**sector wakeup. Then continuc at SectorWait above, and check that scctor.
RdcStateeRdcSectorWait,

GoTo[ RuEndSectorWakeup]; *Go back to siesp.

RdDatalransfer:

*Herc we are at the right scctor. Send the command to the Controller

Output[RdcCommand, RdcDevOpl; *Send the Command.

*Hope we made it on time! We won't know until we try to read the header., If we get IO0Attcen here because we missed the scctor, we will sti
**11 get the header wakeup, so we plunge ahead. Tune in at Readlleader Tor the next oxciting episode!

LU« (RdcCommand) AND (RdcDataWriteOrVerify);
TeRdcIOCBptr, *Set displacement for Fetch.

GoTof RdReadHcader, ALU#OT]; *IF write or verify.
*Continue if not wrile or verity. We have not yet loaded the header and label data into the Controller buffer.
Output[RdcZeroBase, RdcMemBuffAdr}; *Set MemBufAde to zero,
NOP; *Two instructions after Outpul before memory instruction,
LU¢(RdcCommand) AND (RdcWriteHeader); *Test for writing headers
10Fetch20[ RdcZeroBase, RdcOutput], *Send the header data
Skip[ALU=0T; *If not writing headers.

*If we arc writing headers, we are done until the next scctor wakeup. At that time, we will check to see if we got any errors. ferminate
**this wakeup and go Lo sleep
GoTo[ RdEndSectorvakeup];

GoTof RdReadHeader|; *This extra instruction is for placement constraint.

RdReadHeader:

*We have done all we can for now. Terminate this wakeup and go to sleep until the hcader field on the disk shows up. The header Field con
**tains the address of the next sector,

Cali[RdStrobe]; *Terminate the wakeup.

*Continue here when the Controllaer has read the header field from the disk into its buftfer. Transfer the header information from the Cont
#troller's buffer into the TOCB. This fis the exciting moment, ladies and gentlemen! We will soon know it wc got our command ready in tim
wrg
Te0C, *Set MemBuffAdr to zero.
Call[ RdPrimeldatall; *Start the Controller.
TeRdcTOCBpLr; *Set base for I0OStore
RdcTempeRdcTemp; *Interlock for Primeldata
10Storcd[RdcZeroBase, RdcInput], *Read the header data into the first four words of the IOCB.
*Well, we blew it! We got I0Atten from the Controller, and that means trouble! Our command was probably too late. Sigh!
GoTo[ RdileaderIDAtten, I0Atten];

*Well, we made it past the header. We win part one. But the game is not over. The bits are flying fast and furiously now. The SAA000 tran
“*sfers seven million bits per second. Will we catch them all as the disk fly by? Or will the evil DisplayController steal our CPU cycles
** and cause Servicelate or RateError? Tune in at tndTransfer for the exciting conclusion!!

LU«(RdcCommand) AND (RdcLabelReadOrVerify); *for test at EndLabel
LU«(RdcCommand) AND (RdcDataWriteOrvVerify),
GoTo[| RdEndLabel,ALU=07; *If no label read or verify

*Come here to read or verify label. Issue [0Strobe to cancel the Header field wakeup and go to sleep.
Call[RdStrobe]; *Terminate the wakeup.

*Continue at the first label field wakeup. Read the first four label words into IOCB words 4 through 7. 1Issue IOStrobe to terminate the
** wakeup and go to slecep.
Te6C, +“Set MemBuffAdr to 6.
Call[RdPrimeldatal: *Start the Controller
Te{RdcIOCBptr)+(RdcIOCBIabel); *Set base for IOStore.
RdcTempeRdcTemp; *Interlock for Primeldata
10Store4{RdcZeroBase,RdcInput], *Read the first four Tabel words into IOCB locations 4 through 7.
Call[RdStrobe]; *Terminate the wakeup.

*Continue after the second label field wakeup. Read the second four label words into IOCB locations 10B through 13B.
F«(RdcI0CBptr)+(RdcIOCBiabel+4);
I0Store4[RdcZeroBase,RdcInput], *Read the next four words of the label into IOCB locations 10-13B,

Skip[NoAtten]; *If not IOAtten

*Come here if we have IOAtten due to a Tabel orror. Set bit 0 in State to remember we got a label error so we can post tabelError in the
**status. We will continue to get data wakeups, so we plunge ahead.

RdcState<(RdcState) OR (RdcBit0);

LU« (RdcCommand) AND (RdcDataWriteQrVerify);

RdEndLabel:
*If write or verify data, GoTo WriteData. 1If data read, GoTo ReadData; otherwise skip data entirely.
LU«(RdcCommand) AND (RdcReadData), *Test for data read.

GoTo[ RdWriteData, ALU#0]; *If data write or verify.
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GoTo[ RdReadData,ALU#0]; *IF read data
GoTo[RdClearWakeupT; *Skip data altogether

RdWriteData:
*Come here to write or verify data. Issue TOStrobe to cancel the wakeup and go to sleep.
RdcTemp«40C, *to set MomBuffAdr

Cali[RdStrobe]; *Terminate the wakeup

“Continue after the first data field wakeup. Set McmBufAdr ito the address following the last address loaded with data in the scctor wake
**(20 header and label + 20 data = 40).

Output[RdcTemp, RdcMemBuffAdr];

*We must have two instructions after Output before a memory instruction.

RdcTempeT¢20C; *Set displacement ftor I0Fetch and fnterlock.

RdWriteData2:

*Repeat the following loop 170 (15D) times: Transfer 20 (16D) words to the Centroller buffer. Issue I0Strobe to terminate the wakeup. Go
**to sleep. Continue at the next data wakeup. Use SectorTimeCount as a temp to set to 370 so we can subtract T from 370 to test for the 1
**ast transfer. This also makes another instruction after the OQutpul and makes an cven location to branch to on ALU>=0.

Rdclooplest«370C; .

*We execute I0Fetch4 four times instead of one I0Fetch20. Agdin due to the tamous Redell Syndrome.

I0Fetchd] RdclongPointer, RdcOutput], *Transfer 4 more data words to the Controller buffer
Call[RdTplusdNoTask; *Increment T and Temp by 4.

I0FetchA[ RdclongPointer,RdcOutput], *Transfer 4 more data words to the Controller buffer.
Cal1[RdTplus4]; *Increment T and Temp by 4 and task.

TOFetchaf RdcLongPointer,RdcOutput], *Transfer 4 more data words to the Controller buffer
Call[RdTplusaNoTask]; *Increment T and Temp by 4.

I0Fetch4] RdclongPointer, RdcOutput], *Transfer 4 more data words to the Controller buffer.

Call[RdStrobe]; *Terminate the wakeup
*Continue here after the next data wakeup. T and Temp will be 3/4 the last lime through Lhe loop.

LU«{RdctoopTest)-T; *Test for last transfer
RdcTempeTe(RdcTemp )+ (4C), *Increment displacement.
GoTo[RdWriteData2 ,ALU>=0]; *If not last data transfer

*Continue here on the 16th wakeup. Ignore by issuing I0Strobe and go to sleep. The next wakeup is equivalent to sector wakeup.
GoTo{ RdClearWakeup;

RdRcadData:
*Come herc for data field read operation. Issue IOStrobe to terminate the header field or label ficld wakeup and go to sleep.
Call[RdStrobe]; *Terminate the wakecup.

*Continue here on the first data field wakcup. Set MemBufAdr to 218. Do PrimeiData to start the controller.
Te21C, *Set MemBuffAdre to 21

Call[RdPrimeTdatal; |
RdcTempeTe0C; *T is displacement for IOStore and Interlock.

RdReadbata2: :
*Repeat the following Toop 16D times: Read 16D words into the data buffer. Issue I0Strobe to terminate the wakeup and go to slecp.
10Stored| RdcLongPointer,RdcInputl, *Transfer 4 bytes from Controlier buffer to wmemory.
Cal1[RdTplus4NoTask]; *Increment T and Temp by 4.
L0Stored] RdcLongPointer, RdecInput}, *Transfer 4 bytes fProm Controlier bulfer to mewmory.
Call[Rdiptus4]; *Increment T and Temp by 4 and task.
10Storeda[ RdcLongPo inter, RdcInput], *Transfer 4 hytes from Controller buffer to memory.
Call[RdfplusdNoTask]; *TIncrement T and Temp by 4.
I0Stored[ RdclongPointer,RdcInput], *Transfer last 4 bytes bytes from Controller buffer to memory.
Call[RdStrobe]; *Terminate the wakeup
LU«(RdcTemp) XOR (374C); *Test for all bytes transferred.
RdcTempeTe(RdcTemp)+(4C), *Increment displacement.
GoTo[ RdReadData2,ALU#O]; *If not last transfer

*Come here after the 17th wakeup. When the last block has been transferred, go read status and do end of +transfer processing.
Input[RdcDiskStatus,RdcStatus], *Read status register from controller
GoTo[ RdScctorWakeup];

RdEndTransfer:

*Well, here we are boys and girls, at the wakeup after the data transfer. And the winner is.......
*T=LSH{ RdcState, 14].
RdcDiskStatuse«(RdcDiskStatus) OR T, "DiskStatus was loaded at Wakeup.

*Well, shit! We got all the way down herec only to find we have an error. This could bo serious!
GoTo[RdDatalOAtten,I0Atten];

*Wheww!!! We made it! NMow go post the completion status in the IOCB so TheFace will know what happened. Again the mighty RigidDiskControl
*#*ler triumphs over the evil DisplayControlier!itttl
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*This is a temporary patch to see if the Jast command was a write, and if so to verify it.

%

LU« (RdcCommand) AND (4C); *Test for write data

RdcCommand«(RdcCommand) AND NOT (7C), *Turn off data field bits.
GoTo[RdNotWrite ALU=0]; *If not write command

RdcCommand«(RdcCommand) OR (1C); *Turn on verify data bit.

RdcState«RdcSectorWait,
GoTo[ RdEndSectortakeup];

RdNotWrite:

%
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Te(RdcIOCBptr)+(RdcIOCBcompletion), *Set displacement to post status

GoTo[ RdEndCommand27];

RdEndCommand:

*Come here when the command has been completed. We are through wilh this I0CB. If the command was seek only, State is Seek; otherwise Sta
**te is DataTransfer or one of the error states, Post Status in I0CB.completion. (State is in bits [0..3]). Save the old IOCBptr in the C
*%SB . Nextl10CB points to the next I0CB in the chain, if any. If any type of error occurred, NextIOCH will be zero to stop processing IOCB
**s. Fetch IOCB.synch into CommandSynch. The transfer mask may be used to cause a Mesa process interrupt at the end of the command. MNote
**that this is not the same as CSB.synch, which is still in Synch.

T«LSH[RdcState, 14]; *Status will have State in the high order 4 bits.

RdcDiskStatuse{RdcDiskStatus) OR T; *DiskStatus was loaded at Wakeup.
Te(RAcIOCBptr)+(RdcIOCBcompletion); *Set displacement
RJEndCommand2: ¢

Pstorel[RdcZeroBase, RdcDiskStatus], *Post status in 10CB
Call[RdTaskIfNotZero];
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T+(RAcCSBptr)+(RdcCSBo1dTOCR); *Sot displacement
Pstorel[RdcZercBase, RdclOCBptr]; *Save ¢1d 10CBptr in €58,
le(RdcIOCBptr)+(RdcIOCBsynch); *Set displacement to fetch [OCH.synch.
Protchl{RdcZeroBase, RdcCommandSynch];
*How we call Dolnt to schedule the Mesa processes thal want to know about cnd of command. We don't test CommandSynch for zero since Pilot
** always wants to know about ond of command.
mNn»im#awm»istart Df Pi]()t Codcammwmamatinm**ﬂtnt*mmaﬂm&‘k'aamJa-‘-nmwu-)
T<RdcCommandSynch, *Bits to OR into NWW
LoadPage[07];
Cal1P[DolInt]; *Set NWW and IntPending; uses registers 0,1; nc TASK

Mo w xR n kA Ed Of P Tot CoUo ™M s som s dormom &k ok 8 8k ok ok R e AR KR

n!ammtw*mn{s(art of N‘icrocOdeDf"iVel‘ Cnde***an*m~>wwr«wqr*kmkmvhma*mwn
RdcTempeRdcWakeupReg; *Load address of HNWY.
T<(GetRspec[103]) XOR (377C); *Save Stkp, right side up.

StkpeRdecTemp,
RdcTempeT; *Set Stkp to NWW, save old Stkp in Temp
TeRdcCommandSynch; *Get bits to OR into NWW,

Stack«(Stack) OR (T); *Set NWW.
Stkpe(RdcTemp);
‘!*****”“‘Elld Of M'icrocodeDr-ive,x Codcék‘knmw'ﬂ*wltrk-iﬁﬂl*ﬁl:ﬁ*:k’hlk*\l:ﬁﬂ**

RdChain:

*Fetch the pointer to the next IOCB from the current I0CB. We must fetch this pointer at the end of the transfer in order to give the Dri
**yer a chance Lo prepare the next [OCB. Then hurry back to sce if there is another IOCB in the qgucue. Sometimes TheFace give us a whole
**1ist of IOCHBs all at once. It the next I0CB is for the next sector on the disk, we have to be ready before the next sector mark comes a
**pound, It's back to the races, folks!

Te{RdcIOCBptr)+(RdcTOCBnext); “Set base to fetch I0CBnext

LU«(RdcState)-(Rdcbatalvror); “Test fTor error

Iitetchi[RdcZeroBase, RdcIOCBptLr], *TOCBptreTUCHNext
Skip[ALU<OT; *IF no error
RdcIOCBptrezero; *Zero [0CBptr to stop processing TOCHs.
T«RdeCSBpLr;
PstoretfRdcZeroBase, RdcTOCBpLr]; *Store pointer to next [OCB in CSB.

TeRdclOCBptr,
GoTo[RdTd1e2]; *Go process next I0CB.
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RdDriveChange:
*Come here if the new command references a differont disk drive than the previous command, We have to wait until the Controller has a ne
**w drive ready. When the drive is ready, go back and continue where wa left off, .

RdcSectorTimeQutCounteRdeDrivoChangeTimeWakeUps,
GoTo[ RdEndSectorWakeup }; *Go back to sieep.

RdDriveChangel:
*Continue here at the next sector wakeup when State is DriveChange. LU = (RdeDiskStatus) AND (RdcDevSel0K). See if device is ready.
RdcSectorTimeQutCount « (RdcSectorTimeQutCounty-1,
Skip[ALU=0]; *1F drive is not yet ready.
GoTo[RdDrivaReady]; *DevSelOK=1

*Come here if the disk is not yet operational (DevSel0OK=0). Check for timeout.
Skip{ALU=0T7; *If not timeout

*Come here 1f the device is not yet operational and timeoul has not occurroed.
GoTo[ RdEndSectorWakeup];

*Come here if disk has timed out. We can't bhang around forever waiting Por the disk. TheFace will wonder what happened to us.
AdcState«RdeDiskTimeOut,GoTo RdEndConmand];

RdRecal:
*Come here if CurrventCylinder is -1 to indicate that we must recalibrate the disk. Scnd negative seeck commands to the Controller until Te
**ack0 appears in the Status word. Wait for each scek to complete before sending another Command; otherwise we might get carried away and
** send Loo many seek commands. This causes the disk arim to bang against thc stop, and it makes an awful noise.
*Status AND TrackO is on LU. Strip the head address from NewHeadCylinder., It.we go back to TestForSeek, we will need NewCylinder in T.
TeRdeNewCy lindere(LDFfRdcNewDriveCytinder,10,107),

Skip[ALU#0T]; *IF we are at track 0.
*We are not at track 0 yot. Scnd a negative seek command and wait for the seek to complete. Return to Recal above when it has completed.
LR

Tel1C, #“Seek one cyllinder.
GoTol RdSeekNeg];
*We are at Lrack 0. We still have to seek to NewCylinder from track 0.
RdcCurrentCylinder«0C,
GolTofRdTestForSecek,ALU#0Y; *1f NewCylinder#0
*NewCylinder is 0. We will not need to scek, but we must wait for the heads to sctlle after recalibrating.
RdcHicadSettieCount«RdcleadSett1ingTimeWakeUps,
GoTo[ RditeadSettied;

RdSeek:
*Come here if CurrentCylinder is not the same as NewCylinder. We need to scek, unless the address is for one of the fixed heads. llead add
**ress is in bits [0..7] of NewHcadSector. Bits[0..3] are not used. Bit 4 will bc nonzero if fixed heads

T«RdcNewCylinder, *LU= (LDF[ RdeNewllcadSector,4, 1) .

Skip[ALU=0]: *If moving heads.
*Fall through hero if fixed heads. Come here when the heads have settled after a seck.
RdSeck?2:

f«(RdcIOCBptr)+(RdcIOCANOXL), “Prepare to fetch,
GoTo[ RdSeekComplete];

*Continue if the disk address is for the moving heads. We rcally do need to seek. Well, there is no need to hurry any more. Ve have a
** long wait. Send seek commands to the Controller one at a time. Each command moves the arm one cylinder in the necgative or positive dir
*raction,
Te(RdcCurrentCylinder)-T; *T=CurrentCylinder-NewCylinder
GoTo[ RdSeckNeg ,ALU>=0]; *If CurrcntCylinder > NewCylinder.
*Continue if seek direction is positive.
RdcCommandeRdcSeck+D, *Set for positive direction scek.
GoTo[ RdSeekloop];

RdSeekNeg:

RdcCommand«RdcScek-D; *Set scok command for negative seek.
Te(zero)-T; *Seek counts up instead of down,

RdSeckbLoop:

*Send seck commands to Controller. T = number of tracks to seek in negative form, This crazy machine can add one to T, but it can't subt
**pact one from T. So we count up instead of down.
Output{RdcCommand, RdeDevOpi: *Send seck command, direction, and allow wake to Controller

*Now we need to delay at least one microsecond before issuing another Output command. If we send the commands too fast, the Controller ge
**ts confused. We delay by tasking. Initialize TimeOutCount. We belter find our cylinder before it times out. Set up HeadSettlingCount. W
**g will start to count down when the scek is complets.

RdcStatecRdcScekWait,
Cali[RdTaskIfNotZero];
RdcHeadSettleCount«RdcHeadSettTingT imeWakeUps,
Calt[RdTaskIfNotZero];
Te(zero)+T+1; *Decrement # tracks to seek.
RdcSectorTimeOQutCounteRdcScekT imeOutWakeUps,
GoTof RdSeekboop,ALU#0]; *If we need to send another seek command.
*Turn off the seck bit in the command, but leave AllowWake and Direction bits on. otherwise the Controller gets confused.
RdcCommande(RdcCommand) AND (RdcAllowWakeAndSeekDirection);
Qutput[RdcCommand, RdcDevOp], *Send command to Controller

GoTo[RdEndSectorWakeup]; *Go hack to sleep until the next sector wakeup.

RdSeekWait:
*Now we must wait for the seek to complete. Go to sleep and continue here at each sector wakeup. Check the Status word at each wakeup un
**t41 SeekComplete appears.
RdcSectorTimeQutCount « (RdcSectorTimeQutCount)-1,
GoTo[ RdSeekWait2 ,ALU#0];

*Continue if seek has not yet completed. See if seek has timed out.
GoTo[RdSeekTimeOut ,ALU=0]; *IF seek timed out.

*Continue if seck did not time out and seek is not complete.
GoTo[RdEndSectorWakeup]; .

RdSeekWait2:
*Seek has completed. See if this was a one step seeck for recalibrating.
LU¢RdcCurrentCylinder,

GoTo[ RdHeadSettle,R>=0]; *If not recalibrating
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*The seek has completed, and we are rccalibrating. Go sce iF we are at track 0 yet.
LUe(RdcDiskStatus) AND (RdcTrack0),
GoTofRdRecall;

RdHeadSettle:
*Come here when Lhe scek has completed. Mow we must wait for the heads to settle at the new cylinder. A1l that sceking was a shock tn the
**ir little sensors. Go to sleep and count sector wakeups until we think the heads have settled down.
TeRdcDiskAddressPtr; *Set base to point to csb.diskAddress[drive]. .
“Update CSB.diskAddress[drive]. We do not update CurrentCylinder. Do this first because it gives us a chance to task.
Pstorel[RdcZeroBase, RdcNewCylinder],
Call[RdTaskIfNotZero];
RdcHeadSettleCount«(RdcHeadSettleCount)-1;
Skip[ALU=0]; *If heads have settled.
“If we came here from Recal, the State has not yet bean set.
RdcState«RdcSeekWait,
GoTo[RdEndSectorWakeupld;

*The seek has completed, and the heads have settled.
GoTo[ RdSeek2];
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RdStrobe:
*This subroutine terminates the wakeup and goes to sloep uatil the next sector wakeup. Mote: This does not work if IOStrobe and RETURN ar
**g on the same statement. We must delay before the RLTURN,
{0Strobe,
GoTo[RdTask];

RdTaskIfNotZero:
#ankwsixaxsreBogin Code to Lock Out Task Zero on Task Switch##rksieis
*This task switch will switch to any task except task 0. It is desirable to Tock out task zero in the critical timing paths in order to r
**cduce the chances of a rate error or service late. To let in task zero, make the lines between asterisks comments and change Primeldata
** to delay before the GoTo[RdTask].
LUeAPCTask;
UseCTask,
Skip[ALU=0];
NGOP;
reawnsenruaing of Code to Lock Out Task Zero on Task Switch**kmwisks
RdTask:
RETURN;

RdTplus4:
*Add 4 to Temp and T. This 15 used often by IOFetchd and IOStored4. The lirst instruction must allow for the hypass of T. Since the last i
**pstruction was a memory instruction, T has nol yet heen updated.
NOP;
I'eRdcTempe(RdcTemp)+(4C),
RETURN;

RdTplusaloTask:
*This is just like RdTplus4, but it does nol allow a task switch,
UseCtask;
f<RdcTempe(RdcTemp)+(4C),
RETURN;

RdPrimeldata:
*This subroutine sets MemBuffAdr to the value in T and primes the Controlier by Output to Primeldata. The instruction following the Callf
weRdPrimeldata] must do an interlock of Temp to insure that the Quiput has been completed. We do not do the interlock before the return s
**0 as not to hold up the CPU unnecessariiy.
RdcTompeT; *T contains lhe value to write to MemBuffAdr
OutputfRdcTemp, RdcMemBuffAdr]}; *Set MemBuftAdr,
Output|{RdcYemp,RdcPrimeidata’l, *Start the Controller.
*We must delay before tasking after an OQutput. Task IFNotZero has d delay.
GoTo[RdTaskIfNotZero]; *Return
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*ERRORS COME THROUGH HERE.

RdHeaderIOAtten: )

*Come here if we got IOAtten in state DataTransfer just after reading the Header., If the error was due to Servicelate, we will retry if t
**he retry error counter has not yet gone negative; otherwise we report the error.

RdcState«RdcHeaderError; *Set error code

RdTestError:
*State is HeaderError, DataError, or LabelError
Input[RdcDiskStatus,RdcStatus], *Get Status from Controller
Call[RdTask];
Output[RdcTemp,RdcErrorReset];
LU« (RdcDiskStatus) AND (RdcErrorBitstow);
LU<(RdchiskStatus) AND (RdcServicetate),
GoTo[RdReportError,ALU#O]; *If BufErr, RAErr, WriteFault, o Ofault

Continue if not BufErr, RdErr, WriteFault, or Ofault. Test for Servicelate.
LU«(RdcDiskStatus) AND (RdcRatelrror),

GoTo[RdServicelate,ALU/O]; *If ServiceLate
*Continue 1f not ServiceLate. Test for RateError.
Te(RdclOCBptr)+(RdcIOCBsyndrome)+1, ¥*Set up to fetch RateError retry count.
GoTo{ RdTestRetry,ALU#O |; *If RateError.

RdForceRecal:
*Continue here if no error bits are set in the Status word and we got IOAtten in the header field. We should not ever get header errors.
*#Either we lost our place on the disk or there is garbage in the header. Faorce a recal the next time we try a coumand.
“Come here from SeekTimeOut or SectorTimeQut.
TeRdciskAddressiPir
RdcTempe(zero)-1; *Store zero in disk address
Pstorel[RdcZeroBase, RdcTemnp],
GoTo[ RdEndCommand];

RdServicelato:

#lakn o kStart of MicrocodeDriver Code™ s # s & s wm s faoh & ik ik bk hk i @k
RdcSectorTimeOutCount«RdcSectorTimeQutWakeUps;
RdcStateeRdcSectorWait,

GoTo[RdEndScctorWakeup]; *Retry all Servicelates.
*!***m‘i**ﬂt["d 0[’ M‘iCl‘OCOdCDPiVOI‘ Codo***#m'ﬁ*i*&w**»i‘h*l‘*#i“h:k S EERE]
Te(RdeIOCBpLr)+(RdcTOCBsyndrome), *Set up to fetch Servicelate retry count.
GoTo[RdTestRetry];
RdTestRetry:

“Come here iF ServiceLate or RateError. Fetch the retry count from the Syndrome. Retry count+l times. This means if the count is zera, we
** will retry once. Decrement this count, update it in the TOCB, and test for negative. [IFf negative, we give up; let TheFace figure out
“*what to do. If the retry counter is not ncgative, we go back to Stalo SectorWait and retrvy when the sector comes around again.
Pretchi[RdcZeroBase,RdcTewp]; #*Fetch retry count.
RdcTempe(RdcTemp)-1, *Decrement retry count.

GoTo[RdRetry,R>=0];
*Come here if retry count has been exceeded.
kRdErrorCountExceeded: *This is a breakpoint label
*Report error if errvor count has been excecded.
GoTo| RdReportError];

RdRetry:
*Retry the command the next time the seclor comes around.
Pstorcl[RdcZeroBase,RdcTemp }; *Update retry count,
RdcState«RdcSectorWait,

Golo[RdEndSectorWakeup]; “Retry

RdDatalOAtten:

*I0Atten in state RdcData, after the data transfer. If the error is due to a RatcError, we will retry if the error count in the I0CB is n
**ot yet negative; otherwise we will report the error. If the State is negative, the error occurred in the label field; otherwise the err
**or occured in the data field.

LU«<RdcState, *Test for label error.
Skip[R>=0]; *If not label error.
RdcStatecRdcLabelError, *Error occurrred in the label field.
GoTo[ RdTestError];

RdcStatecRdcDataError, *Error occurred in the data field.
GoTo{RdTestError};

RdReportError:

Te¢23C, *The Controller places the syndrome in words 23b and 24b,
Call[RdPrimcIdatal; *Start the Controller.

RdcTempeRdcTemp; *Interlock for Primcldata

Input[RdcSyndrome, RdcInputBuffer]; *Get syndrome from Controller

Input[RdcSyndromel, RdcInputBuffer]; #*Get next word of syndrome.

Te(RdcIOCBptr) + (RdcTOCBsyndrome); *Set displacement to store syndrome.

Pstore2[RdcZeroBase,RdcSyndroma], *Store syndrome in I0CB

GoTo[ RdEndCommand];

RdSeekTimeOut:
*From state Seek. A seek timo out error has occurred.
RdcState«RdcSeekTimeOut,GoTo[RdForceRecall;

RdSectorTimeOut:
*From state SectorWait. The sector has timed out.
RdcState«RdcSectorTimeOut,GoTo[RdForceRecall;
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ON PAGE[RdcInitPage];
*This is the RDC dnitialization code. This is throw-away code that Tives in a separate page from the RDC microcode.

*Redefine temporary registers for initialization,
RV[RdcReg0, ADD[RdcRegBase,0]];
RV[RdcRegl, ADD[RdcRegBase,1]
RV[Rdcheg2, ADD[RdcRegRase,2]];
RV[RdcReg3, ADD[RdcRegBase,3]];

RdcTInit:

RdcReg0«0C, AT[RdcIniiloc];

RdcRegl0C;

RdcReg2+0C;

RdcRegl3«0C;

RdcZeroBase«0C;

RdcCSBpt reANDR[ RDCCSBValue, 377]C; *Set Controller Status Block address to 720,
RACCSBptreTe(RAcCSBptr) OR (ANDR[RDCCSBValue, 177400]0C);
Pstored4[RdcZeroBase, RdcRegQ]; *Store zoro into First four words of CSB.
RdcRegOe(zero)-1;

RdcRegle{zero)-1;

RdcReg2«(zero)-1;

RdcReglde(zoro)-1;

Te(RdcCSBptr)+(RUcCSBdiskAddress); *T points to disk addresses in CSB.
Pstored[RdcZeroBase, RdcReg0]; "Sct all disks to recalibrate.
RdcDiskAddressPtreT; *Set RdcDiskAddressPtr to point to CSB.diskAddress[drive 0.

*Set CurrentSector to a value higher than any sector. This will cause us to start counting at sector 0.
RdcCurrentSector«1000C;

Oulput[ RdcReg0, RdcGeneralReset]; *Reset the Controller

OQutput[RdcZeroBase, RdcDrive/sHead]; *Set Controller disk and head to zero,

RdcCommandeRdcATlowWake;

Output{RdcCommand, RdcDevOp]; “Send Allow Wake to Controller.

m!xﬁ:k’!-‘!w*mmStGPL of MfCFOCOdCD"iVCP Codo*m11(**#**-&‘vk:ﬁ)ﬁ:ﬁ**=Ilﬁl'l*\i*’l'k*

*Microcode driver version

Cali[Rdcheturn];

m!quhﬂj:{n*w*mEnd Of M"crocode[)ri"e'. Codelkrv*m*lltl$wil*=h*:ll!lvl*l‘l:)‘*‘ﬂﬂ‘*ll

LoadPage{RdcPage];
RdcStatecRdcTdle,
Golo[RdClearWakeup];

w!*:k*mm*m:&start of‘ Micl‘ocodODl“iVel' code**mumaw**w*m\nw#w**m:mwuw
RdcReturn:

RdcTemp«RdcDiagTask. 1;

RdcTempe( RdcTemp) OR (RdcDisk.2);

APCTask&APCeitdcTemp;

RETURN;

lk!ll?l*#*)klk*[nd of' M'icrocOchr-iVe'v Codell*‘h*****m*****-k#*t**'&tlﬁiAI"
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%
1.0G

The first major revision to this code was to change all IOFetchlts to I0Fetchds. The IOFetchl6 was causing a word to be duplicated on the
** disk and pushing every other word in the page down one word, pushing the iast word on the page off the end. (This is the Famous Redell’
** Syndrome)}. The Controller must have a ncw word rcady Tor the disk every 2.2 microscconds. During the IOFetch, the Controller's buffer
**is locked out, and a new word cannot be transferred to the holding register., If cnough branch burps cause the I0FetchlG to exceed the 2
#** .2 microsecond time 1imit, u new word camnot be loaded into the holding register, and the previous word is duplicated.

October 14, 1979 4:34 PM: The new RDC buy has the following symptoms: Four word blocks of data were not getting preloaded into the Contr
**oller's buffer. On all write operations, 32 words of data were being leaded into the Controller's buffer after the Command had heen sen
%t to Lhe Controller, Sometimes 8, 12, or 20 words of this protoad data would not get leaded into the buffer, and the data from the prev
**ious write operation would get written to the disk page. The Controllor did not report any error.

Chuck Thacker suggested the following solution to the problem: Preload the buffer before sending the command to the Controller. I observe
**d some vinteresting "Teatures" about tha Controller when [ tried this:

1. It is not a good idea to preload the buffer with header and Tabel data +if the command is not write or verify. If the command is a read
** operation, this causes Servicelate to occur about 20 percent of the time. Because of this, we only preload the buffer for write or ver
**ify operations.

2. IF we preload the buffer with 32 words of data, we get spurious IOAtten from the Controller in the header Tield, No error bits are set
** in the Status word, and the header data is correct {i.e., 1t is not a verification error). If we only preload 16 words, we do nol get
“eihis spurious ICAtten, !

3. It the command is verify Tabel, read data, we must sel MomBuffAdr te zero right atter sending the command to the Controller: Otherwise
** we get spurious IOALten in the label field, i.e., no error bits are set and there is no verify error.

4, If we preload the buffer for a write operation, we must not set MewBuffAdr to zero aflter we ecxecute the command. This causes I0ALten i
**n the header Ffiefd. In Fact, this may be the cause for the whole problem we were having. Once in a while, maybe MemBuffAdr was gettin
**g set to zero beforc all of the data had been sent to the Controlier.

%
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* File RDCDefs.mc

* last edit by Jim Frandeen September 19, 1979 2:19 PM
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%

This microcode is written to run under Pilot or under Super, the microcode driver written by Jim Katsiroumbas. The mode depends on Lwo se
*#ts of statements as tollows:

To run under Pilot:

Insert{D0Lang];

HoMidasInit; LangVersion; MultDib;
Insert{GlobalDefs];
Set[PilotMode,1];

To run under Super:

Insert{ SUPERDEFST;
NoMidasInit; LangVersion;
Set[PilotMode,0];

%

kR HCK i R R R o SRR R Mk R R R OO R RO R K R R O Ok

Insert{DOLang]:

NoMidasInit; LangVersion; MultDib;
nsertfGlobatdefs];
Set[PilotMode,1]:

[EE@ PilotMode, 1, ComChar@[ 1], ComChar@[~]];

k!:kl******stalvt Of‘ M'ic‘-uc(,dcnr-ivcr COdek***-‘(*'l‘**\rtlﬁ*w**&')l‘lh\k***
Set{ RdcInitPage, RDCRPAGELTY; *Throwaway init code for SA4000

Set{ RdcInitLoc,Add{Lshift[RdcinitPage,107,07]

MC[ RdcWakeupReg,10];

m!'um»h*;kx:{qu”d or‘ M-i(;l-ocode[)pi\/el; CodelhM<I=tmm**:ﬁ**'k*4'*$mlH:k:\*vhi:ill)k#

SET TASK[RdcTask]; *currently 11b = 9d
SET[RdcBase, LSHIFT[RdcPage, 10]7;
*The following are definitions For the registers that belong to the RDC microprogram task

SET[ RdcFirstRegister, LSHIFT[RdcTask,4]]; *The first register in the block assigned to the RDC task (currcntly 220B).

SU RdcRegBase , ANDE[GO, RdcFirstRegisterl]: *This makes all of tne register addresses 6 bits long.

‘Register 0 is destroyed across sector wakeups. In the Datakrror routine, it is used to Tetch the syndrome from the Controiler. SectorSyn
##ch is used to load CSB.synch at the end of sector wakcup.

RV[RdcSyndrome, ADD[ RdcRegBase, 0717:

RV[RdcSectorSynch, ADD[RdcRegBase, 0]7;

“Ragister L is destroyed across sector wakeups. Temp is used for a temporary rcgister. In the DataError routine, it is used to fetch the
#rsyndrome From the Controller

RV| RdcTemp, ADD[RdcRegBase, 1]];

RV{ RdcSyndromel, ADD|RdcRegBase, 1]];

“DiskAddressPir points to CSB.diskAddress{current drive]. Tt is used to update CSB.diskAddress when the drive changes aud also to sce if
##the drive has changed since the last command.
RVI RdcDiskAddressPLr, ADD[RdcRegBase,2]];

*CurrentSector contains the current sector number aof the current drive selected. It is updated at cach sector wakeup.
RV[RdcCurrentSector, AUD{RdcRegBase, 3]]

*The next four registers must be consecutive and quad word aligned: NextIOCB, Command, LongPointer, and lLongPointerl. They are loaded tog
**gther from the fOCB when the state changes to DataTransfer

*NextIOCB points to the next [OCB in the chain. It is not loaded from the IOCB until the DataTransfer state.
RV[RdcNext10CB, ADD[ RdcRegBase, 47];

*Command is the command loaded from the I0CB. [t is not loaded until state DataTransfer. Until then, it is used to send seek commands,
%k
RV[RdcCommand, ADD[RdcRegBase, 517:

*CurrentCylinder contains the current cylinder number of the current drive selected. It is uscd to determine whether we need to seck, an
#*d if so in what direction. It is loaded from the CSB for each command, and it is stored in the CSB after each seek. CSB.diskAddressfdis
*nk index 0..3] contains the arm position of each drive. If -1, it means we must recalibrate. It is not used after the seck. LongPointer
#*points to the data specified in the IOCB. It is not loaded from the IOCB until state DataTransfer.

RV[RdcLongPointer, ADD{RdcRegBase, 61};

RV[RdcCurrentCylinder, ADD[RdcRegBase, 6]];

*HeadSettleCount is used to count sectors until the heads settle after a seeck. LongPointerl is the second word of LongPointer. It is not
**1oaded from the IOCB until state DataTransfer.

RV[RdcHeadSettleCount, ADD[RdcRegBase, 711;

RV[RdcLongPointerl, ADD[RdcRegBase, 771];

*The next two registers must be consecutive and doubleword aligned: IOCBptr and Synch. They are loaded together from the IOCB.

*[0CBptr points to the IOCB of the current command..
RV[RdcIOCBptr, ADD[RdcRegBase, 10]]:

*Synch is an interrupt mask loaded from the CSB. -1 means stop the Controller; otherwise it contains an interrupt mask used to schedule M
**gsa procosses after cach sector wakeup. It is Toaded at the beginning of the Idle State in order to see if it is necessary to stop proc
**essing [0CBs. SectorTimeOutCount is used to count sectors until timeout for states DriveChange, SeekWait, and SectorWait. CommandSynch
**is vsed to Yoad the Synch word from the IOCB to schedule Mesa processes at the end of the command. (Note: this is not the same as CSB.s
“*ynch). LoopTest is used in the DataTransfer State as a temporary loop control.

RV[RdcSynch, ADD[RdcRegBasc, 11]];

RV[RdcSectorTimeOutCount, ADD[RdcRegBase, 117];

v RdcCommandSynch, ADD[RdcRegBase,11]7];

RV{RdcloopTest, ADD[RdcRegBase,117]];

*CSBpte points to the Controller Status Block
RV[ RdcCSBptr, ADD[RdcRegBase, 121];
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*State tells what state we arc in when we get a sector wakeup: Tdle, SeckWait, SectorWait, LataTransfer. State is defined in more detail
**holow. Bit 0 will be set after a data transfer if we got I0Atten in the label field.
RV{RdcState, ADD{RdcRegBase, 13]1;

*The following two registers must be together and doubleword aligned: NewDriveCylinder and NewHesadSector. They are loaded toqgether from t
**he L0CB.

#*NewDriveCylinder contains the drive and cylinder address for the current command, lvaded from the IOCB. The Drive bits are stripped off
t*during the test for seek, and it becomes NewCylinder. [t is only used to determinc whether a seek is required., RegT is used to save the
** valuye of T for IOFetch4 and I0Store4 during data transfer operations, It is only used during the DataTransfer State.
RV[RdcNewhriveCylinder, ADD{RdcRegBase, 147];

HV[RdcHewCylinder, ADD[RdcRegBasc,14]];

RV[RtdcRegT, ADD{RdcRecgBase,14]]; =

<HewlleadSector contains the head and sector address of the current command, loaded from the ICCB, It s used to check and see if we are a
**t the right sector on the disk (if the Sector bits match CurrentSector) before starting a command. It is not used after we start the da
“#*ta transfer aoperation.

RV[RdcNewHeadSector, ADD[RdcRegBase,15]);

*DiskStatus contains the state of the Controller. It is loaded at each sector wakeup ard when an erroi is detected.
RV[RdcDiskStatus, ADD[RdcRegBase, 16]]:

*ZeroBase is used for memory commands to fetch and store data in tne CSB and the I0CB, Since these control blocks are always in low memor
**y, T is used as the address. Since this 1s an odd base register, ZeroBase OR 1 is the same register.
Rv[RdcZeroBase, ORR[ RdcRegBase, 17]7;

*Constants
MC[RdcAllowTask,100000]; *To allow task when returning from Dolnt.
MC[RdcBi1L0,1000007;

* The following definitions are tor the Controller registers:

SET[RdcAddr, LSHIFT[RdcTask,4]7; *The device address of the RDC (currently 2208)
SET[RdcGeneralReset, 0]; *General Reset

SUT[ RdcStatus, 1}); *Controller and drive status

SET[ RdeTaputBuffer, 177; *This register presents Buffer{RdcMemButrAde].

SET[ RdcTuput, ADD[RdcAddr,177];, *Complete device address Tor above,

SET[RdcDrive/sHead, 17]; *Drive is in bits 12-13 (10-11D), Head is in bits 14-17 (12-15D)
SCT{RdcErrorReset, 27; *Error Resel (data is ignored)

SET[ RdcDevOp, 31; *Disk commands and allow wake bit

SET[RdcOutput, ADD[RdcAddr, 471}, *Data loaded into this register is weilten into Buffer[RdcMemBufAddr].
SET[ RdcHemBuffAdr, 6]; *This register holds the current pointer into the RDC's data buffer.
SET[RdcPrimeiData, 7§; *This register must be accessed by OUTPUT before reading the first word of cach sector From the RdcBuffer

*The following delinitions are for the DevOpReg:

MC| RdcAllowWake, 40007]; *Allow wake bit must be set at cach Ouiput if wakeups are to be enabled
MC[RdcATlowWakeAndSeekDirection, 50007;

MC[RdcScekBits, 3000]); *Scek command bits 5-6

MC[RdcReadWriteBils, 377]; *Read-vwrite bits 10-17

MC| RdcSeek-D, 6000 |; *Seek command in negative direction (outward toward Tower track numbers) plus allow wake.
MC| RdcScekD, 7000]; *Seek command in positive direction (inward toward higher track numbers) plus allow wake.
MC[RdcWriteHeader, 200]; *Write header

MC[RdcDataViriteOrVerify, 5];
MC[RdcLabellzadOrVerify, 30];
MC[RdcReadData, 2];

*The following definitions are for the RdcStatus word:
MC[RdcDevSe10K, 207; *Device is selected and ready.
MC[ RdcSeekComplete, 407;

MC[RdcTrack0, 1007];

MC[RdcServicelate, 2000];

MC{RdcRateError, 4007];

MC[ RdcSector0, 2007: *Physical sector 0

MC[RdcErrorBitstigh, 4007; *RateError

MC{RdcErrorBitsLow, 177; “fPButLrr, RdAErr, WriteFault, Ofault
“The following definitions are for offsets in the I[0CB:

MC| RdciOCBlabel, 47; *label: Label (words 4-13B)
MC[RdcTIOCBlabel+4, 10]; *label: Label (words 10-13B)

MC[ RdcIOCBnext, 141; *next: INCBLink

MC[RdcIOCBcommand, 167]; *Command

MC[ RdcIOCBdata, 16]; *data: LONG POINTER

MC[RdcIOCBcompletion, 20}; *completion: Status

MC[RAcIOCBsynch, 217; #*synch: process wakeup mask
MC[RdcTOCBsyndrome, 227;

*The following definitions are for offsets in the CSB (Controtler Status Block):

MC[RdcCSBsynch, 1]; *synch gets loaded into RdcState. If bit 0 = 1, Quiet procedure says turn off Controller
MC[RdcCSBdrive, 27]; *drive: Status,

MC[RdcCSBcontroller, 3]: *controller state.

MC[RdcCSBdiskAddress, 4]; *diskAddress: ARRAY[0..3] contains cylinder address only. -1 is for recalibrate.

MC[RdcCSBo1dIOCB, 17]; *o1dIOCB: 10CBLink.

*Thefollowing memory locations are tor debugging with the microcode driver.

MC[RdcRateErrorCount, 75]; *For debugging with microcode driver
MC[RdcServicelateCount, 76]; *For debugging with microcode driver
MC[RdcHeaderErrorCount, 77]; *For debugging with microcode driver

*The following are timing definitions that are loaded into SectorTimeQutCount:

MC[RdcHeadSett1ingTimeWakeUps, 37]; *Number of sector wakeups for head to settle after seck complate (20 miliseconds, or onc disk rev
**olution).

MC[RdcSeekTimeDutWakeUps, 10007; *Number of sector wakeups to wait until seek time out,

MC[RdcDriveChangeTimeWakeUps, 27]; *Number of sector wakeups to wait after drive change.

MC[RdcSectorTimeDutWakeUps, 100]; *Number of sector wakeups to wait umtil sector time out when in state SectorWait.



RDCdefs.mc 3-Hov-79 19:15:53 Page 3

*The followlng definitions are for the controller State:

MC[RdcSectorWait, 27;

*Waiting for the sector on the disk (CurrentSector) to match Lhe sector specificd by the current command,

HC[RdcSuckWait, 37:

“Tie Controller is seeking the cylinder specified by the current command, and we are waiting for SeckComplete to appear in the Status wor
g,

MC[RdcIdle, 4];

*This is the initial State. The Controller is not executing a command. We are waiting for a new IOCD to be chained onto the CSB. (Note:
**we count on this state being even).

MC[RdcDriveChange, 57

*The Countroller enters this state to wait for a drive to come ready when the drive changes between commands. (Mote: we count on this stat
**g being odd}.

MC[RdcDataTransfer, 6];

*Data transfer is in progress. At the next sector wakeup, we will check I0Atten.

*The rest of the stales are error statas.

MC[RdcDataError, 12];

*tnter this state from state DataTransfer if any error is detected. Bits in the Status word indicate the problem.
MC[Rdc¢SectorTimeOut, 13];

*“Enter this state 1f the timeout occurs before the sector is found.

MC[RdcHeaderError, 147;

“Enter this state +f IOAtten occurs in Lhe Header field.

MC| RdcSeekTimeOut, 157;

*Entesr this state from state Seek if a Uimc out occurs while doing a seek.

MC| RdcDiskTimeOut, 16];

*Enter this state from DriveChange if time out occurs before the drive becomes ready.

MC[ RdcLabelError, 177];

*fnter this state from state DataTransfer if IOAtten occurred while reading the Tabel ficld.
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insert[d0tang];
NOMIDASINIT; LANGVERSTION;

tit1e[RS232Async];

* Last modified by BRD on August 28, 1979 12:48 PM fixed GlobalDefs conflicts
* modified by BRD on June 25, 1979 11:44 AM
* Version 3.0

inserit[GlobalDefs];
insert[RS232Defs];

" This microcode uses a timer tp simulate a hardware wakeup for the frame task., It usos
* Task 4 for the Prame task, and task b for the bit task.

SET TASK [RBTask]:
ONPAGE | RBPage];

* Wakeup occurred on input timer. Get input bit value and dispatch on input state,

RIWake: $RIBitDisp[RState], AT [RIWakeLoc];
DISP{RIChcckStart], T « (RS232) AND (RI232Data);

* Start bit detected, check bit to be sure its a start bit and not noise.

RICheckStart: GOTQ [RIGood, ALU=0T], T « (RDataMask) AND (RDataSizeMask), AT [RIBitlLoc,07;
RISetStart: LOADTIMER{RIHalfBitlo];

LU ¢ (RDataMask) AND (RDataSlow);

SKIPON [ALU#O];

RETURN;

NOP;

NOP;

GOTO [RTimerReturn], LOADTIMER[RIHalfBitHi];

* Good start bit, increment to next state and set whole bit timer

R1Good: RIData « T;
RfNextState: RState « (RState) + (RTBStatelncr);
RISeLTimer: ADDTOTIMER[RIFu11BitLoT;
LU « {(RDataMask) AND (RDataSlow);
SKIPON [ALUKOT];
RETURN;
NOP;
NOP; .
GOTO [RTimerReturn], LOADTIMER[RIFulIBitHi];

* Data bit in. Shift into partially assembled character. If end of character, increment
* state to check stop bit.

RIShiftBit: RState « (RState) XOR (T), AT [RIBitLoc,1];
DBLGOTO | RINextStaie, RIScLTimer, R ODD], RIData « (RSH{RIData,i]) Ok (T);

* Justity character and check parity bit.

$RTJustDisp RDataMask],
DISP [RIJustifyl], RState ¢ (RState) XOR (T);

>

{ [RIBitLoc,2];

RTJustify: GOTO [RIParity], RIData <« RSH[RIData,37], AT [RTJustloc,0];
GOTO [RIParity}, RIData ¢« RSH[RIData,2], AT {RIJustloc,1];
GOTO [RIParity], RIData « RSH[RIData,1], . AT [RIJustbioc,2];
RIParity: $RParityDisp[RDataMask], AT [RIJustloc,37;
DISP [RIParNonel], RState « (RState) + (RIBStatelncr);
RIParNone: GOTO [RICheckStop], RBTcmpl « T, AT [RIParLoc,0];
R1Par0dd: GOTO [RIParChk], LU « LDF[RState, RIParityBit, 17, AT [RIParLoc,1];
RIParEven: GOT0 [RIParChk], LU « (LDF[RState, RIParityBit, 17) - 1, AT [RIParLoc,2];
RiParOne: GOTO [RIParChk], LU « LDF{RBTempl, RIParityBit, 17, AT [RIPartoc,37;
RIParZero: GOTO [RIParChk], LU « (LDF[RB8Templ, RIparityBit, 1]) - 1, AT [RIParLoc,4];
RIparChk: GOTO [RIParGood, ALU/OT;
RIData « (RIData) OR (RIDataParityErr);
RIParGood: GOTO [RISetTimer];

* Stop bit in. Check to verify that this is a stop bit (Data=1). If not it's
* gither framing error or a break. Sct break/framing error counter.

RICheckStop:GOTO[ RITurnon,ALU#0T, AT [RIBitLoc,3];
GOTO [RINextState], RIData ¢« (RIData) OR (3000C);

* Checking for either framing error or break character. We do that by decrementing the
* break/framing error counter ¢ach bit time until the line returns to the idle state.
* If the counter goes negative, we call it a break. If not, it is just a framing error,

SKIPON [ALU=0], RiData « (RIData) - (400C), AT [RIBitLoc,4];
DBLGOTO [RINotifyBreak, RINotifyFrame, R<0], RIData « RHMASK[RIDatal;
SKIPON [R>=07, LU « RIData;
RIData « (RIData) + (400C);
GOTO [RISetTimer]; .
RINotifyFrame: GOTO [RITurnOn], RIData ¢ (RIData) OR (RIDataFrameErr);
RINotifyBreak: GOTO [RITurnOn], RIData ¢ (RIData) OR (RIDataBreak);

* Notify frame task that input has work

RITurnOn: SKIPON [R<0], RState « (RState) OR (OR@[RIActive!, RXActive!JC);
LOADTIMER[ RF rameTimerl];
RState « (RState) AND NOT (RIBStateMask);
T « (RPtrCSB) + (RIndexCharln);
PStorel[RBascPage0, RIData];
GOTO [RISetStart];

Page

1
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SET TASK[RBTask];
ONPAGE [RBPage];

* Timer wakeup occurred on output.

ROWake: RStackSave « pRSImage, AT [ROWakelocl;
T « (GetRSpec[103]) XOR (377/C);
RStackSave « T, STKP « RStackSave, NoRegllLockOK;
$ROBitDisp[RState];
DISP[ROIdIe], T « Stack ¢ {Stack) AHD (376C);

* Idle output state. Used for idling line and sending stop bits.
ROIdle: GOTO [ROSendBit], T ¢ Stack « (Stack) OR (1C), © AT [ROBitlLoc,07;

* Get next input character. Nobify frame code.
* If we have a character, send start bit. If no character to bo sent, idle live.

ROStart: SKIPON [R<O], RState « (RStatle) OR (ORG[ROActive! ,RXActive!]C),AT [ROBitLoc,17;
LOADTIMER[ RF rameTimerl];
T « (RPErCSB) + (RIndexCharQut);
PFetchl[RBasePaged, RODatal;
T « (RDataMask) AHD (RDataSizecMask);
SKTPON [R>=07, ROData « (LSH[ROData,10]) OR (T);
GOTO [ROEdle], RState « (RState) - (ROBStatelncr);
T ¢« Stack;
GOTO [RONextStatc], RS232 « T;

* Send data bit

-~

ROSendChar: T « LDF[ROData,7,1], A

RState « (RState) XOR (T);

I« Stack « (Stack) OR (T);

ROScndBit: RS232 « T;

DBLGOTO [RONextState, ROSetTimer, R ODD], ROData « RSH[ROData,l];
RONextState: RState « (RState) ¢ (ROBStatelncr); .
ROSetTimer: STKP ¢ RStackSave;

ADDTOTIMER[ ROFUTIBitLo];

ROLoadTimer: LU ¢ (RDataMask) AND (RDataSlow);

SKIPON [ALU#O];

RETURN;

NOP;

NOP;

GOTO [RTimerReturn}, TOADVIMER[ROFulIBitHiT;

ROSetTimerl: GOTO [ROLoad{imer], LOADTIMER[ROFullBitLo];

[ROBitloc,2];

* Send parity bit if parity set

ROParity: T « $RStopBits[RDataMask], AT [ROBitloc,3];
$RParityDisplRDataMask];
DLSP [ROGParNoue ], ROData « T,

ROPacNone: GOTO [ROIdle], RState ¢ (RState) AND NOT (ROBStateMask), AT [ROParloc,07;
ROPar0dd: GOTO [ROParEven], RState « (RState) XOR (ROParityMask), AT [ROPartoc,1];
ROParLven: GOTO [ROParSend], T « LDF{RState, ROParityBit, 1], AY [ROPartoc,2];
ROParOne: GOTO [ROParSend], T ¢ 1C, AT [ROPartoc,3];
ROParZero: GOTO [ROParsend], T « 0C, AT [rOParioc,4];
ROParSend: T « Stack « (Stack) OR (T);

RS232 « T;

GOTO [ROSetTimer], RState ¢ (RState) AND NOT (ROBStateMask);
* Idle states, used for idling linc and sending break
Stack « (Stack) OR (1C), AT [ROBitloc,4];

RETURN, STKP « RStackSave;
GOTO [ROSetTimer], AT [ROBitLoc,5];

2
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SET TASK[ RBTask7;
ONPAGE [RBPage];

#* Notify frame task that poller has work

RPTurnon: SKIPOH [R<O], RState « (RState) OR (OR@{#PActivo!, RXActive!l]C), AT [RFWakeloc];
LOADTIMER[ AT rameT imerl];

RTimerReturn: NOP;
RETURN;



rs232Async.mc 3-Nov-79 19:156:53 Page

SET TASK{RFTask];
ONPAGE [RFPage];

Frame dispatch code

The Frame code works in the following way:

Whenever the input bit code, output bit code, or poller code has some work for the
frame task to parform, it sct the appropriate bit in RState indicating werk has to

be done (RIActive, ROActive, or RPActive) and then 1 the frame code is not currently
running (RXActive indicates frame code running), it scts RXActive and loads RFramedimsrl
with a short timer. When this timer expires, control 1Is passed to the following
instructions. They simply do a RETURN with UseCTask set to retuen to the last place
the frame code did a TASK. 1In addition, they reload the timer, so that after the next
IASK, the frame code will again get control. The lrame code can then run as though it
were a normal task doing RETURNS to give control to others. When it has finished
processing, it check the RIAclive, ROActive, and RPActive bits in RState to see if
more work needs to be donc. If not, it c¢lears RXActive and idies the frame timer.

Fox % % ¥ % ¥ % = & 2 E %

UseCTask, AT [RFWakelocT;
RETURN, LOADTIMER|RFrameTimerl];

B

The following code is used to initially sct registers and the TPC for the frame task,
SET TASK[O0];

T « RO, AT[RS232Startloc]; * Notify framc task at RS232Startl
RO ¢ $RSetDisplo[RFTask,RS232Startlocl];

RO « (RO) OR (HRSetDispHi[RFTask, RS232StartlLocl]);

APC&APCTask « RO;

RETURN, RO « T, * Restore RO

SET TASK[RFTask];

RFrameTimerl ¢ AND@[RFShortTimerlo,3777C, AT [RS232Startlocl]
RFrameTimerl « (RFramcTimerl) OR (ANDQ[RFShortTimerLo,1774007]C);
RBasePageld « 0C; ’

kBasePagello ¢« 0C;

RState « 0C;

RPE-CSB « ANDO[RS232CSBLoc,3777C;

GOTO [RChkActive], RPLrCSB « (RPLrCSD) OR (ANDR[{RS232CH5BLoc,1774007C);

* Checks to see if any part of RS232 code desires service. [If so, the appropriate code fis
* branched to. If not, the frame timer is turned off to kill the frame wakecups.

KNoneActive: RTemp2 « (RTemp2) OR (ANDQ[RFIdlcTimerLo,177400]C);
LOAL TIMER[ RTemp2];
HOP, TASK;
RState « (RState) AMD NOT (RActiveMask);

RChkActive: LU « (RState) AND (RI[Active); * Check input active
GOTO [RIFrameStart, ALU#0T], LU ¢ (RState) AND (ROActive): * Check output active
GOTO [ROFrameStart, ALU#OT], LU « (RState) AND (RPActive); * Check poller active
DBLGOTO [RPollerStart, RNoncActive, ALUNO], Rfemp? « ARDR[RFUdicTimerLo,377]C;

4
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SET TASK[RFTask];
ON PAGE[RFPagel;

* Poller. Updates ToDCE bits and checks FromDCE bits nobifying the user when the bits
* change. Also, handles commands y

RPollerStart: T « {RPtrCSR) + (RIndexToDCE);
CALL [RRTask’}, PFotch2[RBasePage0, RPTODCET;

* Process commands. TIf break in progress, shift bit in ROData to the
* right. Whea it makes ROData 0DD, break if finished., Clear break
* v progress and restart transmitter

L « (RState) AND (RBreakInProgress)

GOTO [RPDoCmd, ALU=07, $RPCmdDispfRPTDCE]:

GOTO [RPCmdE, R>=0], ROData « (ROData) - 1;

GOYTO | RPStartXmtr], RState « (RState) AND HOT (RBreakInProgiess);

RPDoCmd : DISPL.+1];
* Commands

* 0 = Command proccessed

* 1 = Nop

* 2 = Resot

* 3 = startRecuiver

* 4 = stactTransmitter

* 5 = Stop Receiver

* § = Stop Transmitter

* 7 = Send Break

* 10 = Sel Parameler

* 11 = Clear Ring Indicator
* 12 = Clear break detected
* 13 = Clear Data Lost

Command = 0 => Command proccssed
Lon't touch command field in case Mesa is in middle of storing a command,

E %

fPNoCmd : GOTO [RPCmdEL], ’ AT [RPCmdloc,0];

* Command = 1 => NOP
* Set command field to zero. Used to make sure poller is alive.

RPNop: GOTO [RPCmdE], AT [RPCmdLoc,1];

* Command = 2 => Reset
* NOP foar now. ** DO WE NEED THLS COMMAND? *+

RPReset: GOTO [RPCmdET, AT [RPCmdLoc,2];

* Command = 3 => Start Receiver
“ Start receiver Limers and set input state Lo waiting for start bit

fPStartRevr: LOADPAGE[ RBPagce], AT (RPCadioc,37;
CALLP[RISetStart];
GOTO [RPCmdF], RState ¢ (RState) AND NOT (REBStatecMask);

* Command = 4 => Start transmitter
#* Set transmitter timers and sct output state to sending idle.

RPStartXmtr: T « (RPLrCSB) + (RIndexCharOut), AT [RPCmdioc,4];
RTemp2 « 100000C;
PStorel[RBascPage0, RTemp2];
LOADPAGL[ RBPage];
CALLP[ROSetT imerl];
RState « (RState) AND NOT (ROBStateMask);
GOTO [RPCmdE], ROData « 200C;

* Command = 5 => Stop reoceiver.
* Set idle timer for receiver bit code.

RPStopRcvr: RTemp2 « AND@[RI{IdleTimerlo,177400]C, AT [RPCmdLoc,5];
RTemp2 « (RTemp2) OR (AND@[RITdleTimerlLo,377]C);
GOTO [RPCmdE], LOADTIMER[RTemp2];

* Command = 6 => Stop transmitter and idle Tine.
* Set short timer and set line to 1

RPStopXmtr: RState « (RState) AND NOT (ROBStateMask), AT [RPCmdloc,6];
RState « (RState) + (ROBStatelncrd);
RStackSave « pRSImage;
T « (GetRSpec[1037]) XOR (377C);
RStackSave « T, STKP « RStackSave, NoRegIlLockOK;
T « Stack « (Stack) OR (1C);
STKP « RStackSave;
RS232 « T;

ROShortSet: RTemp2 « AND@[ROShortTimerlo,177400]C;
RTemp2 « (RTemp2) OR (AND@[ROShortTimerLo,377]C);
GOTO [RPCindE], LOADTIMER[RTemp2]

* Command = 7 => Send Break
* Set output state to sendbreak, enable break timer, and set short timer

RPBreak: RState « (RState) AND NOT (ROBStateMask), AT [RPCmdLoc,77;
RState « (RState) + (ROBStatelncrb);
ROData « 62C;
GOTO [ROShortSet], RState ¢« (RState) OR (RBreakInProgress);

* Command = 10 => Set Parameters
* Load registers from DO memory
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RPSctParm: T « (RPtrCSB) + (RIndexParm), ) AT [RPCindLoc,10];
CALL [RFixBaseReg]. PFetch2[RBasePage0, NRufBase];
PFetcha[iBufBase, RIFullBitlo,0];
CALL [RRTask], PFetch2[RBufSase, ROFulliBitle,4];
GOTO {RPCmdE], PFetchl{RBufBase, RDataMask,§]

* Command = 11 => Clear Ring Indicator

RPRing: GOTO [RPCmdE], RPFromDCE ¢ (RPFromDCE) AND ﬂOT (RFroubDCERIng), AT [RPCmdloc,11];

* Command = 11 => Clear Break Detected

RPNoBreak: GOTO [RPCmdE], RPFromDCE « (RPFromDLE) AND NOV (RFremDCREBreak),AT [RPCmdloc,123;
* Command = 11 => Clear Data Lost

RPLost: GOTO [RPCmdE], ﬁPFromDCE « (RPFromDCE) AND ﬁOT (RFromdCELost), AT {RPCmdLoc,13];

* Clear command field

RPCmdE: RPTODCE « (RPToDCE) AMD (377C);
T « (RPLPCSB) + (RIndexToDCE), TASK;
PStorcl[RBasePaged, RPToDCE];

* Set ToDCE bits.

RPCmAEL: RStackSave + pRSImage;
T ¢ {GetRSpec[1037]) XOR (377C);
RStackSave « T, STKP « RStackSave, NoRegllockOK;
T ¢ (RPToDCE) OR NOT (RToDCEMask);
Stack ¢ (Stack) AND NOT (RToDCEMask});
T « (Stack) « (Stack) OR NOT (T);
RS232 « T, TASK;
STKP « RStackSave;

* Check FromDCE bits and post user if they have chahged, Hote that the bits are negative
* logic. Also, RPNew willl contain any non-hardware bits that have Lo be set (like
* Patalost, BreakDetected, BreakInProgress).

T « (RS232) OR NOT (RFromDCCMask);
RPNew ¢ (RPNew) OR NOT (T);
T « (RPFromDCE) AND NOT (RNotLatchedMask);
RPNew « (RPNew) OR (T);
T « (RPLrCSB) + (RIndexfromDCE), TASK
PStorcifRBascPageQ, RPNew];
T « RPFromdCE;
LU « (RPNuw) XOR (T);
GOTO [RNoDCEChange, ALU=0], T ¢« (RPtrCSB) +:(RIndexMask});
NOP;
CALL [RPost], PFetchl[RBasePage0,RTemp2};
RNoDCEChange: RPNew « 0C;
GOTO [RChkActive], RState « (RState) AND WOT (RPActive);
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SET TASK[RFTask]s
OH PAGE[RFPage];

* Input event, have recelved a character. Dispatch on input evenl

* Events aro:

* 0 => Received a good character. Store it in IGCB buffer.

* 1 => Received hreak. Signal Break detected.

* 2 => Received character with parity error. Set error and store character in 10CB.

* 3 => Received character with Frameing c¢eror. Set error and store character in IOCB,

RIFrameStart: CALL [RGetPLrIOCB], T « (RPLrCSB) + (RIncexINCBIn);
REState ¢« (RFState) OR (RFStatelnput);
CALL {RGetPtrs], UseCTask;
'GOTO [RIDataloust, ALU=0], T « $RILventDisp[RData];
DISP[.+1], RTemp2 « RStatFrameErr;

* Events are:

* 0 => Character received 0K

* 1 => Break received

* 2 => Parity error

* 3 => Framing error -

GOTO [RIStorcChar], . AT [RIEventloc,0];

GOTO [RIFinish], RPNew « (RPNcw) OR (RFromnCEBreak), AT [RIEventloc,1];
RTemp2 « RStatParitykrr, AT [RILventloc,2]:
NOP, AT [RItventloc,37;

CALL [RSetStatusT;

* Character received, store it in buffer. IF not enough room in buffer, advance Lo next
* T0CHB unless RCmdEnd set in which case set DATALOST and wait for frame to end.

RIStoreChar: CALL [RRTask], T ¢ (RRCount) « (RRCount) + 1; * Verify room in buffer
LU « (RMaxCount) - T;
GOTO [RiBufSpace, ALU>=07, LU « (RCommandj AND (RCmdEnd);

RIButFull: GOTO [REMustEnd, ALU#0], RRCount <« (RRCount) - 1;

CALL [RDoneIOCB];
GOTO [RIStoreChar];

RIMustind: CALL [RSelStatus], RTemp2 ¢« RStatbLost;
GOTO [RIDoBCC];

* Room in buffer. Store character in buffer. This is slightly complicated due to the
* fact that we are storing a byte rather than a word. ROffset+RRCount gives the byte
* offset into the buffer.

RIBufSpace: ROTFSet ¢« (ROTFSet) + T,
ROFfFSet ¢ (ROffSet) - 1;
GOTO [RIStorctven, R EVEN], T « RSH[ROFfSet,1];
Pretchl[RBufBase,RTemp2]
I« RHMASK[RData]. CALL[RRTask’;
RTemp2 « (LHMASK[ RTewp2]) OR T;
GOTO [RiDoStore];

RIStoreEven: T « LSH[RData,10];
RTemp2 « T,

RIDoStore: T « RSH[ROTfSet,1], TASK;
PStorel{RBuf3ase,RTemp2];

RIDoBCC: CALL [RDoBCCT;

* Now dispatch on frame state

* States are:

* 0 => just inputted a character, check if special case

* 1 => just inpuilting first part of BCC, increment state

* 2 => just inputted second half of BCC, check it and end frame
* 3 => counting down to end of frame, if RFState<0 end the frame

$RFStateDisp[RFState];
DISP[.+1];

* State = 0. Normal state, check if special type of character.

* Special types are:

* 0 => not special type. Do nothing.

* 1 => BCC starts accumulating AFTER this character. Set RBCC « 0

* 2 => BCC received AFTER this character. Increment FState to receiving BCC state.

* 3 => Frame ends in n characlters. Set FState to countdown to end of frame.
$RICharDisp{RTemp2], AT [RIFrameloc,0];
DISP [.+1], RTemp2 ¢« (LDF[RTemp2,16,2])-1;
GOTO [RIFinish}], AT [RISpecloc,0];
GOTO [RIFinish}, RBCC « 0C, AT [RISpecltoc,1];
GOTO [RIFinishl, RFState « (RFState) + (RFStatelncr), AT [RISpectoc,2];
T « LSH[RTemp2, 147, AT [RISpecloc,3];

RFState « (RFState) + (RFStatelncr3d);
GOTO [RICheckEOF], RFState ¢ (RFState) OR (T);

* State = 1. Inputting first half of BCC. Increment FState
GOTO [RIFinish], RFState « (RFState) + (RFStatelncr), AT [RIFrameloc,1];

* State = 2. Got second half of BCC. Check that accumulated BCC is equal to zero
* and sct BCC ervor if not. Then end the frame.

LU « RBCC, AT [RIFrameloc,2];
GOTO [RIBCCOk, ALU=0];
NOP;
CALL [RSetStatus], RTemp2 ¢ RStatBCCErr;
RIBCCOK: GOTO {RIEndFrame], RFState « (RFState) - (RFStatelIncr2);

* State=3. Ending frame after n characters. Decrement top part of RFState checking
* first to see if has gone negative. If it has, end of frame has occurred, so reset
* FState and end the frame.

t



rs232Async.me J-Nov-79 19:15:63

RTCheckEQF: SKIPON [R<D], RFState « (RFState) - (R¥CountIncr),
GOTO [RIFinish];
RFState ¢ (RFS5tate) - (RFStatelncr3);

RIEndFrame: RFState ¢ (RFState) AND NOT (RFStateCountBits)
CALL [RDonelIOCBY;
SKIPON [ALU=0], LU « (RCommand) AMD (RCmdStart);
DBLGOTO [RIEndFrame, RIFinish, ALU=0]
GOTO [RINoSave];

* Save registers in IOCB
* Save registers in CSB
* Check for more work

RIFinish: CALL [RSavelIOCBY;

RINoSave: CAtL [RSaveCSB], T « (RPtrCSB) + (RIvdexTOCBIn);
GOTO [RChkActive], RState « (RState) AND HOT (RIActive);

* No input ICGCB, mark Data Lost

* Currently Datalosl is set when a break comes in without any IOCBS.

* (This is NOT CORRECT!!!Y)

RIDatalost: GOTO [RINoSave], RPNew « (RPNew) GR (RFromDCElLost);

AT [RIFrameloc,3]:

fage

8
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SET TASK[RFTask7];
ONPAGE [RFPage];

* Qutput character has been sent. Load up registers.

ROFrameStart: CALL [RGetPtrIOCB], T ¢« (RPtrCSB) + (RINdexIOCBOut);
CALL [RGetPlrs], UseCTask;

Nead a character. Dispatch on state

States are:

0 => Just sent a character. Get next character from IOCB.
1 => Just sent character before BCC. Send first half of BCC.
2 => Just sent first half of BCC. Send second half of BCC.

* 3 => Just sent last half of BCC. Idle transmitter.
4 => Just idled transmitter. Signal IOCB complete.

® 5 % = %

RODispatch: $RFStateDisp[RFStatel;
DISPL.+1], T « RRCount « (RRCount) -~ 1;

* A character has been sent, see if any more characters in buffer
* If nothing in buffer, check EndFrame bit and iF set, end the frame.

ROChcckCount: GOTO [ROGotChar, ALU>=0], LU ¢ (RCowmand) AND (RCmdEnd), AT [ROFrameloc,0];
GOTO [ROEndFrame,ALU#0], RRCount « (RRCount}) + 1;

RONextIOCB: NOP;
CALL {RDoneIOCB];
GOTO [RODispatch];

* Got character, send it. Again, things are slightly complicated by the fact that we
* arc sending a byte rather than a word.

ROGotChar: T « (RMaxCount) - T;

ROFFSet ¢« (ROFfSct) + T;

ROFfSet ¢ (ROFfSet) - 1;

[« RSU[ROFFSet,1], TASK;

Pretchi[ RBufBase, RDatal;

GOTO [ROSendDdd, R ODD], LU « ROffSet;
ROSendfven: GOTO [RODoBCCY, RData « RSH{RData,10}:
ROSend0dd : GOTO [RODoBCC], RData « RIMASK[RDatal;

* End of frame, since we got here, we must want to end frame, so set state to idling
* transmitter.

ROEndFrame: RFState « (RFState) + (RFStatelncrd), CALL[RRTask];
GOTO [RONoSave], Rbata « 100000C;

* Just sent character before BCC, send first BCC character and increment state

ROSendBCC: T « RHMASK[RBCC], AT [ROFrameloc,1];
RData ¢ T, CALL {RRTask];

ROIncreFrame: GOTO [ROMoSave ), RFState ¢ (R¥State) + (RFStatelncr);

« Just sent first balf of BCC, send Lhe second halif,
GOTO [ROSendBCCY, RBCC « RSH{RBCC,10], AT [ROFrameloc,27];

* Just sent second half of BCC, look for more characters

ROTIdleXmtr: RFState « (RFState) - (RFStatelncrd), AT [ROFrameLloc,3];
GOT0 [ROCheckCount], LU ¢« RRCount;

* Just idied transmitter, mark IOCB complete and advance to next I0CB
GOTO [ROMextIOCBT],RFState « (RFState) - (RFStatelIncra), AT [ROFrameloc,47;
Calculate BCC and check for special characters
Save 10CB registers

®
K

* Save CSB registers
* Check for more work

RODOBCC : CALL [RDoBCCT;

$RICharDisp[RTemp2];

DISP [.+1];

GOTO [ROFinish], AT [ROSpecloc,0];

GOTO [ROFinish], RBCC « 0C, AT [ROSpecloc,1];

GOTO [ROFinish], RFState « (RFState) + (RFStatelncr), AT [ROSpecloc,2};
ROFinish: CALL [RSaveIOCB], AT [ROSpecloc,3];
RONoSave: CALL [RSaveC$B], T « (RPtrCSB) + (RIndexIOCBOUL);

GOTO [RChkActive], RState « (RState) AND NOT (ROActive);
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SET TASK| R¥Task];
ONPAGE[RFPage];

* Finish off IOCB buffer., If status is zero, set status to success.
* Dequeue I0CB from chain. Issue naked notify.
“ If new TOCB exists, reload registers from IOCB.

RDonelOCB: UseCTask;
T « APCEAPCTask, TASK;
RSave « T;
Rhone[OCB1: LU « (RComp) AND (RCmpStatus);
SKIPON [ALU#O]; -
RComp « (RCamp) + (RStatOk);
CALL [RSavelOCB}, RComp « (RComp) OR (RCmpProc);
CALL [RHextIOCB], T « (RPLrIOCB) + (RIndexNaxt);
T ¢ (RCommand) AND (ORQ[RCmdWakeATll!, RCmdWaketrr!]C);
LU « (RComp) AND T;
GOTO [RGetI0OCB, ALU=0], T « (RPtrCSB) + (RInduxMask);
NOP;
CALL [RPost], PFetchl[RBasePage0, RTemp2};
GOTO [RGetIOCB]:

* Get buffer pointers.

RGetPtrIOCB: RETURN, PlFetch4[RBaselPaged,RPtriOCB];

RGetPtrs: T ¢« APCRAPCTask;
RSave « T;
RGet 10CB: T « RPLriocB;

GOTO [RNoTOCB, ALU=07;

CALL [RRTask], PFetchafRBasePage0,RBufBasel];

T « (RPLrIOCB) + (RIndexCount);

CALL [RFixBascReg], PFetch4[RBascPage0,RRCount};
GOTO [RSubReturn];

* What to do if we don't have an 10CB!
* On input, return to caller and let him decide if he wants to set Datalost
* 0n output, idle line

RO TOCB: DBLGOTO{ RINOIOCB, RONoIOCB, R ODD], LU ¢ RFState;
RINOYOCD: GOTO [RSubReturn];
RoNoIOCH: COTO [RONoSave], RData « 100000C;
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SET TASK[RFTask];
OMPAGE[ RFPage];

* Accumulate BCC

RDoBCC: UseCTask
T « APC&APCTask, TASK;
RSave « T;
I« (RPLICSB)Y + (RIndexBCCTable);
CALL [RFixBaseReg], PFotch2[RBasePage0, RBufBasel];
T ¢ RData;
T ¢« (RHMASK[RBCC]) XOR (T), TASK
Pretchi[RBufBase,RTemp2];
T ¢ (Rtemp2) ;
RBCC « (RSH[RBCC,107) XOR T;

* Load character type from cudofframe table.

* Types of characters

* 0= normal

* 1=start BCC

* 2=end BCC (ic generate or check BCC). Implies end of block on input
* 3=end of block

RCheckSpec: T « (RData) + (400C);

CALL [RRTask], PFetchl [RBufBase, RTemp2];
RSubReturn: APC&APCTask ¢ RSave;
RRTask: RETURN, LU « RPELrIOCB;
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SET TASK[ RFTask];
ONPAGE[ RFPage];

* Fix up base register

RFixBaseReg: T « (LSH[RBufBaselo,10]) + 1;
RETURN, RBufBaselo « (RBufBaselo) OR (T);

» Set completion status. IF no previous error, set status in I0CB and set ervor,

RSetStatus: LU « (RComp) AND (RCmpStatus);
GOTO [RRTask, ALU#0T, T « (RTemp2) OR (RCmpError);
RETURN, RComp ¢ (RComp) QR (T);

* Save I0CB ptrs.

RSavelOCB: T « (RPtrIQCB) + (RIndexCount);
RETURN, PStored[RBasePage0, RRCount];

* Save CSB ptrs.

RSaveCSB: PFetchl[RBasePageld, RPLrTOCR]
LU « RPLriocn;
RETURN, PStorca[RBascPage0, RPtrIOCBY;

* Point to next I0CB. This has to bo done without TASKing.

RNextT0OCB: PFetchl{RBasePage0, RNoxt];
DBLGOTO[.+1,.+2, R ODD], LU « RFState;
GOTO [.+¢2], T « (RPLrCSB) + (RTIndoxIOCBTu);
GOTO [.+17, T ¢« (RPLrCSB) + (RIndexIOCBOUt);
LU « RNext;
PStorel[RBascPagel,R¥ext];
I« RNext;
RETURN, RPtrIOCB « T,

* Post Complote

RPost: RStackSave « pNWW;
T « (GetRSpec[1037]) XOR (377C); * read stkp
STKP « RStackSave, RStackSave ¢« T, NoRegTlLockUK
[« Riemp2;
Stack « (Stack) OR (T};
RTemp2 ¢ pRSimage;
STKP « NTemp2;
T « Stack « (Stack) OR (10C);
RS232 « T,
RETURN, STKP « RStackSave;

END;



rs232AsyncTest.mc J-Nov-79 19:15:63

»

Last modified by BRD on June 1, 1979 12:13 pH
* Version 3.0

insert[RS232Async];
insert[RS232Test];

END;

Page

1
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insert[d0Tang];
NOMIDASINIT; LANGVERSION;
TITLE [RS232B1it];
* DO microcode for bit synchronous RS232C
* Last modified by BRD on August 28, 1979 1:12 PM fix GlobalDefs conflicts
“ wmodified by BRD on Junc 1, 1979 12:13 PM

insert{GlobalDefs];
insert[RS232Defs];

SET TASK [RBTask];
ON PAGE [RBPage’;

* Timer wakeup occurred on input. Get input bit and check if zero or one bit

RIWake: T « (RS232) AND (RT232Data), AT [RI¥akeloc];
DBLGOTO[RIFoundZero, RifoundOne, ALU=0], RIiCount ¢« {RilCount)

Zero bit

w
E
* RI1Count
¥
¥

> 0 ==> normal: shift this bit into character if line in sync
RI1Count = 0 5 ones in a row: this is a fill zero so throw it away
RI1Count < 0 ==> special character, cither flag or abort

RIFoundZero: GOTO[RICheckSpec, ALUCO], LU « (RI1Count);
DBBLGOTO [RIShiftChar, RISetTimer, ALU#0], RUiCount « 6C;

One bit

ERE

RI1Count > 20 ==> line idle: set count Lo 21;

Ri1Count > 0 > normal: shift this bit into character if line in sync
RL1Count <= 0 ==> inside special character, ignore bit

REtCount = -20 ==> Tine is idle: signal frame task, and sct count to +21

RlFoundOne: GOTO[RICheckIdle, ALU>=0], LU « (RT1Count} + (20C);
SKIPOMN [ALU#OY:
GOTO [RISignalldle], RI1Count ¢ 21C;
GOTO [RTimerReturn], LOADTTMER[RISyncTimer];
R{CheckIdle: LU « (RT1Count) AND (20C};
GOTO [RIShiftCharl, ALU=07;
RI1Count « 21C;
RIShiftChart: GOTO f{RIShiftChar};
RiNextChar:RIData « 200C;
RISciTimer: GOTO [RY¥imerReturn], LOADTIMER[RISyncTimer];

* Shift in character.

RIShiftChar: SKIPON [R ODD], RIData ¢« (RSH[RIData,l]}) OR (7);
GOTO [RTimerReturn}, LOADTIMER[RISyncTimer];

flave a character, decide if a valid one

States are:

0 => line idle, ignore character

1 => Tine in sync, notify frame code

2 => line in Frame, justify character and notify frame code

% = = %

SRIBitDisp[RState];
+1];

DISP[.

GOTO [RINextChar], AT [RIBitLoc,0];
RState ¢« (RState) + (RIBStatelncr), AT [RIBitLoc, 1];
GOTO [RITurnOn], AT [RIBitloc,2];

* Special character, determine if idle (RIICount=-1) or abort (RI1Count<-1)

RICheckSpec: LU « (RILCount) *+ 1;
DBLGOTO[RISignallFlag, RISignalAbort, ALU=0], RIiCount « &C;

* Have a fTlag. Dispatch on state

* States are:

* 0 => line idle, increment state

* 1 => line 1in sync, fignore

* 2 => line in frame, signal endofframe, decrement state

RISignalFlag: $RIBitDisp[RState];
DISP[.+1];
GOT0 [RINextChar], RState « (RState) + (RIBStatelncr), AT [RIFlagloc,G];
GOTO [RIMextChar], AT [RIFlagloc,1];
RState ¢ (RState) - (RIBStatelncr), AT {RIFlagloc,2];
GOTO [RITurnOn], RINata « RIDataFlag;

* Have an ABRT. Signal FPrame code

RISignalAbort: RState ¢ (RState) AND ROT (RIBStateMask)
GOTO [RITurnOn], RIData « RIDataAbrt;

* Have detected an idle line. Decide if should notify frame task
* States are:

* 0 => line idle, ignore

* 1 => line in sync, set state to idle

#* 2 => line in frame, notify frame task and set state to idle

RISignalldle: $RIBitDisp[RState];
DISP [.+1]

60TO [RINextChar], AT [RIIdleloc,0];
GOTO [RINextChar], RSTate « (RStatc) AND NOT (RIBStaleMask), AT [RILdleloc,1];
RState « (RState) AND NOT (RIBStatcMask), AT [RITdleloc.2]:

GOTO[RITurnOn], RIData « RIDataldle;
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* Notify frame code that something happened

RiTurnOn: SKIPON [R<O], RState « (RState) OR (OR@[RIActtve! ,RXActive!]C);
LOADT TMER[ RF rame T imerl];
T ¢ (RPLrCSB) + (RIndexCharln);
PStorei[RBasePaged, RIDatal;
GOTO [RINextChar];
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SET TASK [RBTask];
ON PAGE [RBPage];

* Timer wakeup occurred on output.

ROWake: RStackSave « pRSImage, AT [RUWakeloc];
T « (GetRSpec{103]) XOR (377C);
RStackSave « T, STKP « RStackSave, MNoRegIlLockOK;
$ROBitDisp[RState];
DISP[.+1], T « Stack « (Stack) AMD NOT (1C);

* Send zero and notify task if count < 0. Otherwise, switch to sending ones

ROSendZero: RS232 « T, AT {ROBitLoc, 07;
GOTO [ROTurnon0, R<O0], LU « ROLCount;
RState « (RState) + (ROOStatelIncrj;

ROSetTimer: GOTO [ROStackReset |, LOADTIMER[ROSyncTimer];

ROTurnon(: RState « (RState) + (ROBStatelncr2};
GOTO [ROTurnon], RO1Count « 4C;

* Send one and switch state to SendZero if R01Count < 0

ROSendOne: T « Stack « (Stack) OR (1C), - : AT [ROBitLoc,1];
GOTO [ROSendIt, R>=0], RO1COunt ¢ (RO1Count) - 1;
GOTO [ROSendIt], RState ¢ (RState) - (ROBStatelncr);

* Send next character bit

GOTO [ROTnsert, R<O], ROiCount « (ROCount) - 1, Al [ROBittoc, 2};
T « LDF{ROData,7,17;
SKIPON [ALU#0],T « Stack « (Stack) OR (7);
RO1Count « 4C;
RS232 « T;
ROSendBit: DBLGOTO [ROTurnon, ROSetTimer, R QDDJ,ROData « RSH{ROData, 1]}

* Idle state used to idie line
GOTO [ROStackReset}, Stack « (Stack) OR (1C), AT [ROBitlLoc, 3};
* Need to insert a zero. OQOutput zero bit and resetl one bit counter

ROInsert: RO1Count « 4C;
ROSendlt: GOI0 [ROSetTimer], RS232 « T;

* Get next character to be sent and notify fame task work needs to be done
* Nolify frame task that cutput has work

ROTurnOn: LOADTIMER[ ROSyncTimer];
T « (RPLrCSB) + (RIndexCharQut);
PFetchi[RBasePage0d, ROData]
I « 200C;
GOTO [RONotFlag, R>=0], ROData « (LSH{RODaLa,10]) OR (T);
ROSendlag: RO1Count « 4C;
RState ¢ (RState) - (ROBStatelncr2);
RONotFlag: SKIPON [R<0], RState ¢ (RState) OR (OR@[ROActive!, RXActive!]C):
LOADTIMER[ RF rameTimerl];
ROStackReset: GOTO [RTimerReturn}, STKP ¢ RStackSave;
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SET TASK[RBTask];
ONPAGE [RFPage];

* Notify frame task that poller has work

RPTurnon: SKIPON [R<D], RState « (RState) OR (URZ[RPActive!, RXActive!lC), AT [RPWakeLoc];
LOADTIMER{ RF rameT imerl};

RTimerReturn: NOP;
RETURN;
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SET TASK[RFTask]:
ONPAGE [RFPage];

Frame dispatch code N

The frame code works in the following woy:

Whencver the input bit code, output bit code, or poller code has scme work for the
frame task to perform, it set the apprepriate bit in fState indicating work has to

be done (RTActive, ROActiva, or RPActive) and then 1f the frame code is not currently
running {RXActive indicates frame code running), it sets RXActive and toads RFvemelimerl
with a short timer. When this timer expires, control is passed to the following
instructions. They simply do a RETURN with UseClask set to return to the last place
the frame code did a TASK. In addition, they reload the timer, 5o that after the next
TASK, the frame code will again get controi. The frame code can then run as though it
were a normal task doing REVTURNS to give centrol to others. When it has finished
processing, it check the RIActive, ROActive, and RPActive bits in RState to seec if
more work needs to be done. If not, it clears RXActive and idles the frane timer.

oM B % ¥ ¥ % R OB OE ¥ 4 T

UseCTask, AT [RFWakeloc];
RETURN, LOADTIMER[RFrameTimeril];

*®

The following code is used to initially set regisiers and the TPC For the frame task.
SET TASK[O0]:

I < RO, AT[RS232Startloc]; * Mot ify task 0 at RS2325tartl
RO « JRSotDispLofRFTask,RS232Startiocl]

RO « (RO) OR (BRSetDispHi[RFTask, RS2328%tartloucl]));

APCRAPCTask ¢ RO;

RETURN, RO « T; * Restore RO

SET TASK[RFTask];

RframeTimeri « AND@[RFShortTimerlo,3777C, AT [RS232Startlocl};
RFramelimert « (RFramoTimerl) OR (ANDRRFShortTimerlo, 177400]C);
fBasePaged « 0C;

RBasePagello « 0C;

RState « 0C;

RPLrCSB « ANDO[RS232CSBLoc,377]C;

GOYO [RChkActivel], RPLeCSB « (RPtrCSB) OR (AND@[RS232CSBLoc,177400]C);

# Checks to see il any part of RS232 code desires service. [f so, it is branched to.
* IF not, the frame timer is turned off to ki1l the frame wakeups.

RMoneActive: RTemp2 « (RTemp2) OR (ANDQ[RFIdieTimerto,1774007C);
LOADTIMER[ RTemp27;
HOP, TASK;
RState « (RState) AND NOT (RActiveMask);

RChkActive: LU « (RState) AND (RIActive); * Check iaput active
GOTO [RIFrameStart, ALU#07], LU « (RState) AHD (ROActive); * Check output active
GO0 {ROFrameStart, ALU#0T], LU « (RState) AND (RPActive); * Chock poiler active
DBIGOTO [RPollerSlart, RNoneActive, ALUNOY, Rlemp? « ANDO{RULdlelimerclo,37/7]C:
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SET TASK[RFTask];
ON PAGE[RFPage];

* Poller. Updates ToDCE bits and checks FromDCE bits notifying the user when the bits
* change. Also, handiecs commands

RPollerStart: T ¢ (RPtrCSB) + (RIndexToDCE);
CALL [RRTask], PFetch2[RBasePage0, RPToDCE];

* Process commands

SRPCmdDisp[RPToDCE];

DISP[RPNop];
Commands
0 = Command proccessed
1 = Nop
Reset

startReceiver
startTransmitter

Stop Receiver

Stop Transmitter

Send Break

10 = Set Parameter

11 = Clear Ring Indicator
12 = Clear break detected
13 = Ctear Data Lost

Wowono# o ou

¥ % 0% B ¥ £ % B K Kk F ¥ =

Command = 0 => Command processed
Don't even clear out command field

P

RPNop: GOTO [RPCmdEL], AT [RPCindLoc,0];

* Command = 1 => NOP
* Clear out command field

GOTO [RPCmdE], AT {RPCmdloc,1];

* Command = 2 => Reset
* NOP for now

GOTO [RPCmdE], AT [RPCmdioc,2]

* Command = 3 => Start Receiver
* Start receiver timers and set input state to waiting for synchronizalion

RISyncTimer ¢ AND@[RISyncTimerlo,177400]C, Al [RPCindloc,3]
R{SyncTimer ¢ (RISyncTimer) OR (AND@[RISyncTimerlo,377]C);

LOADTIMER[ RISyncTimer];

R1lCount « 21C;

T ¢ (RPErCSB) + (RIndexBCCIn);

Rlemp2 « (ZERO) - 1;-

PStorel[{RBasePage®, RTemp2];

GOTO [RPCmdE]}, RState « (RStale) AND NOT (RIBStateMask});

* Command = 4 => Start transmitter
* Set transmitter timers and set output state to sending idle

T « (RPLrCSB) + (RIndexCharQOul), . AT [RPCmdLoc,4]
RTemp2 « 100000C;

PStorel[RBascPage0, RTemp2];

ROSyncTimer « AND@[ROSyncTimerlLo,1774007C;

ROSyncTimer ¢ (ROSyncTimer) OR (AND@[ROSyncTimerlLo,377]C);
LOADTIMER [ROSyncTimer];

RState « (RState) AND NOT (ROBStatcMask);

RO1Count « 4C;

T ¢ (RPtrCSB) + (RIndexBCCOuUt);

RTemp2 « (ZERO) - 1;

PStorel{RBascPage0, RTemp2];

GOTO [RPCmdE], ROData « 200C;

*

Command = & => Stop receiver
Set idle timer

RTemp2 « AND@[RIIdleTimerlo,177400]C, AT [RPCmdloc,5];
RTemp2 « (RTemp2) OR (AMD@[RIIdleTimerlo,377]C);
GOTO [RPCmdEY, LOADTIMER[RTemp2];

Command = 6 => Stop transmitter and idle Vine
Set short timer and s3t line to 1

*

RTemp2 « AND@[ROShortTimerlLo,177400]C, AT [RPCmdLoc,6];
RTemp2 ¢ (RTemp2) OR (AND@[ROShortTimerLo,377]C);
RStackSave « pRSImage;

T « (GetRSpec[103]) XOR (377C);

RStackSave « T, STKP « RStackSave, NoRegTLockOK;

T « Stack « (Stack) OR (1C);

RS232 « T,

LOADTIMER[RTemp2];

STKP « RStackSave;

RState « (RState) AND NOT (ROBStateMask);

GOTO [RPCmdE], RState « (RState) + (ROBStatelncrd);

*

Command = 7 => Send Break
Unimplemented

B

GOTO [RPCmdE], AT [RPCmdLoc,7];

-

Command = 10 => Set Parameters
MO PARAMETERS YET!

=
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GOT0 [RPCwmdE], AT [RPCmdLoc,10];
* Command = 11 => Clear Ring Indicator

GOTO [RPCwdE], RPFrowDCE ¢ (RPFromDCE) AND NOT (RFromDCERing), AT [RPCmdLoc,11];
* Command = 11 => Clear Ring Indicator

GOTO [RPCmdE], RPFromDCE « (RPFromDCE) AND NOT (RFromDCEBreak),AT [RPCmdloc,12};
* Command = 11 => Clear Ring Indicator

GOTO [RPCmdE], RPFromDCE « (RPFromDCE) AND NOT (RFrombCELostj, AT [RPCmdLoc,13);
* Clear command field if not already cleared .

RPCmdE: RPToDCE « (RPToDCE) AND (377C);
I« (RPLr€SB) + (RIndexToDCL), TASK;
PStorel[RBasePaged, RPToDCEY;

* Set ToDCE bits

RPCmdEL: RStackSave « pRSTmage;
’ T ¢ (GetRSpec[103]) XOR (377C);

RStackSave « T, STKP « RStackSave, NoRegIlockOK;
I« (RPToDCE) OR NOT (RToDCEMask)
Stack ¢ (Stack) AND NOT (RToDCEMask);
I« (Stack) « (Stack) OR NOT (T):
RS232 « T, TASK;
$TXP + RStackSave;

* Check FromDCE bits and post user if they have changed. Note that the bits are negative
* logic. Also, RPNew willl contain any non-hardware Dits that have to be set (1ike
* Datalost, AbortDetected).

[« (RS232) OR MOT (RFromDCEMask); * Get FromDCE.bits

RPNew « (RPNew) OR MOT (T);

P« (RPFromDCL) AND NOT (RNotlatchedMask); * Save ON Tathced bits
RPRew ¢« (RPNew) OR (T});

T o« (RPLrCSB) + {RIndexFromDCE), TASK; * Store new FromDCE bits;
PStorelfRBasePage0, RPHew];

T « RPFromDCE; * Gel old FromDCE bits

LU« (RPMaw) XOR (T); * Compare to new FromDCE bits
GOTO [RNoDCEChange, ALU-0], T « (RPLrCSB) + (RIndexMask);
NOP;

CALL [RPost]}, PFetchl[RBascPagel,RTenp2];
RNoDCEChanga: RPNew « 0C;
GOTO [RChkActive], RState « (RState) AND NOT (RPActive);

/
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SET TASK[RFTask];
ON PAGE[RFPage];

* Input character received, Load registers.

RIFrameStart: CALL [RGetPtrIOCBY, T « (RPtr{S8) + (RIndexIOCBIu);

RFState « (RFState) OR (RFStateluput)
CALL [RGetPtrs], UseCTask;

* Dispatch on input cvent. Test state of input Tine

* Events are:

* = character received
* = ABRT received

* = FLAG received {end of frame)
* =

W= O

Tine returned to idla state (more than 17 ones in a vrow)

DBLGOTO [RIDatalost, RIStoreChar, ALU=0], $RIEventDispf{RDatal;

RTStoreChar: DISP[.+1];
* Character received, store.1t in 10CB

T ¢ (RRCount) « (RRCount) + 1,
LU « (RMaxCount) - T,

GOTO [RIBufSpace, ALU>=0F, LU « (RCommand} AND (RCmdEnd);
RIBuffull: GOTO {RIMustEnd, ALU#0}, RRCount « (RRCount) - 1;

NOP;
CALL [RDoneIOCBT;

AT [RiFrameloc,0];

DBLGOTO [RIDatalost, RIStoreChar, ALU=07, $RIEventDisp[RData’l;

RIMustind: CALL [RSeiStatus], RTemp2 « RStatlost;

GOTO [RIDOBLC];

* Room in buffer. Store chacacter in buffer. This
* fact that we are storing a byte rather Uhau a word.

* of fset into the buffer. Update BCC.

RIBufSpace: ROffSet ¢« (ROffSet) + T;
ROFfSet « (ROffSeL) - 1

GOTO [RIStorcEven, R EV&N], T « RSH[ROFFSot,1];

PFeLchl[RBurBase, RTemp2];
T « RHMASK[Rbatal], TASK;
RTemp2 « (LHMASK[RTemp2]) OR T;
GOTO [RIDoStore];
RIStorekven: T « LSH[RData,10};
RTemp2 « T;
RIboStore: T « RSH{ROffSet, 13, TASK;
PStorel{RBufBase, RTemp2};
GOTO [RIDoBCC]:

* ABRT received, end frame and signal error

GOTO [RIAborted], RTump? « RStatBadFrame,
RIAborted: CALL [RSetStatus];
RItoadFrame: NOP;

CALL[RDoneIOCBY;

SKIPON [ALU=0], LU « (RCommand) AND (RCmdStart);

DBLGOTO [RTIEndFrame, RINoSavel, ALU=0];
GOTO [RINoSave];
RINoSavel: GOTO [RINoSavel}:

* FLLAG received, Check BCC and end of frame.

RBCC « (RBCC) (AND@[RBCCRemainder,177400]C),
RBCC « (RBCC) - (AND@[RBCCRemainder,3777C);

SKIPON [ALU=07, RBCC ¢ (ZERO) - 1;
GOTO [RTAborted], RTemp2 « RStatBCCErr;
GOTO [RIEndFrame];
* Idle line, Tell theo user
GOTO [RIAborted], RTemp2 ¢ RStatBadFrame,

* End of trame work

RIDoOBCC: CALL [RDoBCCT;
RIFinish: CALL [RSaveIOCD];
RINoSave: CALL [RSaveCSB], T ¢ (RPLrCSB) + (RIndexIOCBIn);

GOTO [RChkActive], RState « (RState) AND NOT (RTIActive);
* Pata arrived and no IOCB on chain. Signal Data Lost.

RIDatakost: 60TO [RINoSave], RPNew ¢ (RPNew) OR (RFromDCELost);

is slightly complicated dug to the
ROffset+RRCount gives the byte

AT [RIFrameloc,1];

AT [RIframeloc,2];

AT [RIFrameLoc,3};

Page
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SET TASK [RFTask];
0N PAGE [RFPage];

* Software USRT needs another character. load registers

ROFrameStart: CALL [RGetPtrIOCR], T « (RPtrCSB) + (RLndexIOCBGUL);
CALL [RGetPtrs], UseCTask; . .

Dispatch on output state.

States are

* 0 = > Sent a character/opening flag
> Sent HCC1

> Sent BCC2

> Sent closing/opening flag

P

1
L)
3

nonow

RODispatch: $RFStateDisp[RFState];
DISPL.+1], T « RRCount ¢ (RRCount) - 1;

* A character has been sent, see if any more characters in buffer
* {f nothing in buffer, check LadFrame bit amnd if set, end the frame.

ROCheckCount: GOTO [ROGotChar, ALU>=07, LU « (RCommand) AND (RCmdEnd), AT [ROFrameloc,0]
GOTO [ROLndFrame, ALU#0], RRCount « {(RRCount) + 1;-

RONexLIOCB: NOP;
CALL |RDonelOCBY;
GOTO [RODispatch];

* Got character, send it. Again, things are slightly complicated by the fact that we
* are sending a byte rather than a word.

ROGotChar: T « (RMaxCount) - T;

ROFFSct « (ROffSet) + T;

ROFFSet « (ROfFSet) - 1;

T ¢« RSH{ROTfSet,17], TASK;

PFetchtf RBufBase, RDatal;

GOTO [ROSend0dd, R OPD], LU « ROfFSet;
ROSendEven: GOTO [RODoBCCY, RData « RSH[RData,10};
ROSend0dd: GOTO [RODoBCC], RData « RHMASK[RData]

* End of frame, scnd first BCC character
ROEndFrame: T « RHMASK[RBCCT;
ROSendBCC: RData ¢ (ZEROQ) OR NOT (T)
Rbata « RIIMASK{RData]:
ROIncrframe: GOIO |RUFinish], RFState ¢ (RFState) + (R¥Statelncr);
* Send second BCC character

T « RSH[RBCC,10], AT [ROFframeloc,1];
GOTO [ROSendBCC], RBCC « (ZERO) -~ 1;

=

Scnd a closing flag
GOTO [ROIncrFrame], RData « 100000C, AT [ROFrameloc,2];

*

Just sent closing flag, mark IOCB complete and advance to next IOCB
GOTO [RONextIOCR]|, RFState « (RFState) - (RFStatelncrd), AT [ROFrametoc,3];

Finish up with character by doing BCC calculation.
Save registers in I0CB

Save registers in CSB

Check for more work

P

RODOBCC : CALL [RDoBCCT:
ROFHmish: CALL [RSavelOCBT;
RONoSave: CALL [RSaveCSB], T « (RPtrCSB) + (RIndexIOCBOut);

GOTO [RChkActive], RState « (RState) AND NOT (ROActive);
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SET TASK[RFTask];
OUPAGE[RFPage];

* Finish off IOCB buffer

RDonelOCH: UseCTask;
T « APC&APCTask, TASK;
RSave « T;
MoneI0CBL:LU « (RComp) AND (RCmpStatus);
SKIPON [ALUKOT;
RComp « (RComp) + (RStatOk);
CALL [RSavelOCRB], RComp « (RComp) OR (RCmpProc);
CALL [RMextIOCB], T « (RPtrIOCB) + (RIndexNext);
T « (RCommand) AND (ORC[RCmdWakeAll! RCmdWakeErr!]C):
LU « (RComp) AND T;
GOTO [RGetIOCB, ALU=0], T ¢ (RPLrCSD) + (RIndexMask)
NOP;
CALL [RPost], PFetchl[RBasePage0, RTemp2];
GOTO [RGetIOCB];

* Get buffer pointers.

RGetPtrlOCH: RETURN, PFetcha[RBasePage0 RPLrIOCBY;

RGetPtrs: T « APC&APCTask
RSave « T;
RGetI0CB: T « RPLrIOCH;

GOTO [RNoIOCB, ALU=DT;

CALL [RRTask], PFetcha[RBasePage0,RBufBase];

[ « (RPLrIOCB) + (RIndexCount);

CALL [RFixBaseReq], PFetch4[RBascPage0,RRCount];
GOTO [RSubReturn]; .

* What to do if we don't have an I0CB!
# On input, signal data lost (NOT IMPLEMENTED YET)
* On output, send a flag

RNOTOCB: DBLGOTO[ RTNoTOCB, ROMOIOCB, R ODD], LU « RFStéLe;
RTNo 10CB: GOTO [RSubReturny;
RoNo10CR: GOTO [RONoSave], RData « 100000C;

ag
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SET TASK[RFTask];
ONPAGE[RFPage];

* Accumulate BCC

RDoBCC: UseCTask;
T « APCRAPCTask, TASK
RSavo ¢ T;
T « (RPLrCSB) + (RIndexBCCTabte)
CALL [RFixBascReg], PFetch2[RBasePage0, RDufBase];
T ¢ RData;
T « (RHMASK[RBCC]) XOR (T), TASK;
PFetchl[RBufBase,RTemp21;
T ¢ (RTemp2) ;
RBCC « (RSH{RBCC,10]) XOR T;
RSubReturn: APC&APCTask « RSave;
RRTask: RETURM, LU « RPtrIOCB;

Page
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SET TASK| RFTask];
ONPAGE[ RFPage];

* Fix up bace register

RFixBaseReg: T « (LSH[RBufBaselo,10]) + 1;
RETURN, RBufBasclo « (RBufBaselo) OR (T);

* Sot compietion status

RSetStatus: LU « (RComp) AMD (RCmpStatus}:
GOTO [RRTask, ALU#D], T « (RTemp2Z) OR (RCmpError);
RETURM, RComp ¢ (RComp) OR (T);:

* Save T0CB ptrs

RSavelIOCB: T « (RPtrI0CB) + (RIndexCount);
RETURN, PStore4[RBasePage0, RRCount];

* Save CSB ptrs

RSaveCss: PFetchi[RBasePaged, RPLriOCBY;
LU « RPLITOCB;
RETURN, PStored[RBasePage0, RPLrIOCH]

* Point to next I0CB

RNextI0CH: PFetchil[RBasePage0, RNext];
DBLGOTO[.+1,.+2, R ODD], LU « RFState;
GOTO [.+2], T « (RPLsCSB) + (RIndexIGLBIn);
GOTD [.+t], T « (RPLeCSB) + (RIndoexIOCBOUL)
LU ¢ RNext;
PStorecl[RBasaPage0l, RNext];
I « RNext;
RETURN, RPtrIOCB « T,

RPost: RStackSave « plWW;
T « (GetRSpec{103]) XOR (377C); * read stkp
STKP « RStackSave, RStackSave « T, NoReglLockOK;
I« RTemp?2;
Stack ¢ (Stack) OR (T);
RTemp2 « pRSImage;
STKP « RTemp?2; -
I« Stack « (Stack) OR (10C);
RS232 « T;
RETURN, STKP ¢ RStackSave;

tND;

Page
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" Last modified by BRD on June 1, 1879 12:13 PM
* Version 3.0

insert[RS232B1it];
insert[RS232Test];

END;
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insert{d0lang};
NOMIDASINIT; LANGVERSION;
TITLE [RS232Bytel;

* DO microcode for byte synchronous

* {ast modified hy BRD on August 28, 1979
* modified by BRD on June 1, 1979 12:11 PM

1:09 PM tix GiobalDefs confilicts

insert{GlobalDefs];
insert[RS232Defs };

* This microcode uses a timer to simulate a hardware wakeup for the frame task.
* Task 4 for the frame task, and task 5 for the bit task

SET TASK [RBTask];
ONPAGE [RBPage];

* Yakeup occurred on input timer

RiWake: $RIBiItDisp[RState], AT [RIWakeloc];
DISP[RTMaitSyn], T ¢ (RS232) AND {RI232Data);

* Waiting for first sync character, Shift in a bit and compare last 8 bits to
* SYN character. TIf a match, we are in sync.

RIWaitSyn: RIData « (RSH[RIData,1]) OR (T), AT
T « RIMASK{RIData];

LU « (RSyncChar) - (T);

GOTO [RiSetTimer, ALUAZOT;

GOTO [RIMextChar}, RState ¢ (RState) + (RIBStatelncr);

* Data bit in. Shift dinto partially assembled character,
* character and check if parity bit coming

RIShiftLBit: RState « (RStatc) XOR (T).
SKIPON[R ODD], RIData « (RSH{RIData,1]) OR (T);
GOTO [RISctTimer];
$RIJustDisp[RDataMask];
DISP [RIJustify]:
RIJustify: GOTO [RiCunkPar], RIData « RSH[RIData,3],
GOTO [RIChkPar], RIData « RSH[RIData,2],
GOTO [RIChkPar], RIData « RSH[RIData,1],
RIChkPar: LU ¢ (RDataMask) AND (RMaskParity),
GOTO [R1TurnOn, ALU=0], RState ¢ (RState) + (RiBStatelncr);
GOTO [RISetTimer];

AT

AT

* Check parity is cnabled

RIParity: RState « (RState) XOR (T), AT
$ParityDisp[ RDataMask];

DISP {R1ParNone], RBTempl « T;

RIParNone: GOTO [RITurnOn], RState « (RState) + (RIBStatelncr), AT
RIPar0dd: GOTO [RiParChk], LU « LDF[RState, RIParityBit, 1], AT
RiParlven: GOTO [RIParChk], U ¢ (LDF[RState, RIParityBit, 1]) - 1, AT
RIParOne: GO10 [RIParChk], LU « LDF{RBTempl, RIParityBit, 1], AT
RIParZero: GOTO [RIParChk], LU « (LDF{RBFempl, RIparityBit, 1]) - 1, AT
RIparChk: GOTO [RIParDone, ALU#OT;

RIData « (RIData) OR (RIDataParityErr);
RIParDone: GOTO [RITurnOnl;

* Notify frame task that input has work

RITurnOn: SKIPON [R<O], RState « (RState) OR (OR@[RIActive!, RXActive!]C);
LOADTIMCR[ RF rameTimerl;
RState « (RState) - (RIBStatelncr);
T ¢ (RPLrCSB) + (RIndexCharlIn);
PStorel[RBasePage0, RIDatal;
RINextChar: T « (RDataMask) AND (RDataSizeMask);
RIData « T; .
RISetTimer: GOTO [RTimerReturn], LOADTIMER[RISyncTimer];

Pago

It uses

[RIBitloc,07;

If end of character, justify

AT [RIBitLoc,1];

{RIJustloc,0];

AT [RTJustloc,t];
AT [RIJustloc,?];

{RIJustloc,37;

[RIBitloc,2};

[RIPartoc,0]:
[RiPartoc, 1];
[RiParloc,2];
{RIPartoc,3];
{RiPartoc,4;



rs232Byte.me

SET TASK[RBTask];
ONPAGE [RBPagel;

* Timer wakeup occurred on output.
ROWake: RStackSave ¢« pRSImage, AT
« (GelRSpec[103]) XOR (3
RStackSave « T, STKP « RSt
$ROBitDisp[RState];
DISP[ROIdTal}, T « Stack «
* Ydie output state.

ROTdle: GOTO [ROSendBit], T « Stac

* Get next input character.
* It we have a character, send it.

ROSEart: SKIPON [R<0], RState « (RState) OR (ORG[ROActive!,RXActive!]C),AT [ROBitloc,1];

LOADTIMER[ RF rameT imerl];
T« (RPtrCSB) + (RIndexCha
Pretchl[RBascPage0, ROData
T «-{(RDataMask) AND (RData
SKIPON [R>=07], ROData ¢ (L
GOTO [ROTd1e], RState ¢ (RS
GOTO [ROScndChar], RState

* Send data bit

ROSendChar: T « LDF[ROData,7,1},
RState « (RState) XOR (T});

T ¢ Stack « (Stack) OR (T)

ROSendBit: RS232 « T;

DBI.GOTO [ RONextState, ROSe
RUNextState: RState ¢« (RGtate) + (
ROSetTimer: LOADTIMER[ROSyncTimer];
ROStackReset: GOIQ [RTimerReturn],

* Send parity hit if parity set

ROParity: $RParityDisp[RData
DISP [ROParNone], RState «
ROPardone: GO0 [RrOStart]
ROParodd: GO0 [ROParEven],
ROParEven: GOTO [ROParSeund],

ROParOne: GOTO [ROParSend],
ROParZero: GOTO [ROParSend],
ROParSend: T « Stack « (Stack

GOTO [ROSctTimer], RS232 «
* State used by poller to stop tra

GOTO [ROStackReset], Stack

3-Nov-79 19:15:53

[ROWaketoc];
71C)
ackSave, NoRegTLockOK;

(Stack) AND (376C);

k « (Stack) OR (1C),

Notify frame code.

AT [ROBitloc,07;

If no character to be sent, idle tine

rOut);

I

SizeMask);

SH[RODaLa 107) OR (7);
tate) - (ROBStatelncr);

« (RStatle) + (ROBStatelnecr);

B

AT {ROBitLoc,2];

tTimer, R OUD], ROData « RSH{ROData,1};

ROBStatelncr);

STKP « RStackSave;

Mask],
(RState) - (ROBStatelncr2);

RState « (RState) XOR (ROParityMask),
T « LDF[RState. ROParityBit, 1],

T e 1€,

T « 0C,

) OR (T);

T

nsmitter.

« (Stack) OR (1C),

AT [ROBitloc,37:

AT [ROParlec,0;
AT [ROParloc,1];
AT [ROParloc,2]:
AT [ROParloc,3];
AT [ROParloc,4];

[ROBitloc, 4]

Page
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SET TASK[RBTask];
ONPAGE [RFPage];

* Notify frame task that poller has work

RPTurnon: SKIPON [R<0], RState ¢ (RState) OR (ORQ[RPActive!, RXActive!]C), AT [RPWakeloc];
LOADTIMER[ RF rameTimer1];

RTimerReturn: NOP;
RETURN;
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SET TASK[RFTask];
ONPAGE [RFPage];

Frame dispatch code

The frame code works in the following way:
Whenever the input bit code, output bit code, or poller code has soms work for the

frame task to perform, it set the appropriate bit in RState indicating work has to

be done (RIActive, ROActive, or RPActive) and then if the frame code is not currently
running (RXActive indicates frame code running), it sets RXActive and loads RFrameTimerl
with a short timer, When this timer expires, control is passed to the following
instructions., They simply do a RETURN with UseCTask set to return to the Tast place

the frame code did a TASK, Iia addition, they rceload the timer, so that after the next
TASK, the frame code will again get control. The trame code can then run as though it
were a normal task doing RETURNS to give control to others. When it bas finished
processing, it check the RIActive, ROActive, and RPActive bits in RState to see if

more work needs to be done. If not, it clears RXActive and idles the Frame timer

F % % OE % X % 8 @ * ¥ & %

UseCTask, AT [RFWakeloc];
RETURN, LOADTIMER[RFrameTimcri];

* The following code is used to initially set registers and the TPC for the frame task.
SET TASK{0};

I « RO, AT[RS232StartLoc?; * Notify task 0 at RS232Startl
RO « $RSetDisplLo[RFTask,RS232Startlocl];

RO « (RO) OR (BRSetDispHi[RFTask, RS2328tartlocl])

APCRAPCTask « RO;

RETURN, RO « T, * Restore RO

SET TASK[RFTask];

RFrameTimerl ¢ AND@Q[RFShortTimerLo,3777C, Al [RS232StartLocl];

Rf rameTimerl « (RFrameTimerl) OR (AND@[RFShortTimerlo,1774007]C);
RBasePaged « 0C;

RBaschageOlo « 0C;

RState ¢ 0C;

RPLPCSB « AND@[RS232CSBlLoc,377]C;

GOTO {RChkActive], RPLrCSB « (RPLrCSB) OR (ANDR[RS232CS5BLoc,1774007]C);

* Checks to see if any part of RS232 code desires service. If so, it is branched to.
* [f not, the frame timer is turned off to kill the frame wakeups.

RNoneActive: RTemp2 « (RTemp2) OR (AND@[RFIdieTimerlo,1774007C);
LOADTIMER[ RTemp2];
NOP, TASK;
RState « (RState) AND NOT (RActiveMask);

RChkActive: LU « (RState) AND (RIActive); * Check input active
GOQTO [RIFrameStart, ALU#OT, LU + (RState) AND (ROActive); * Check output active
GOTO [ROFrameStart, ALU#OT, LU ¢ (RState) AND (RPActive); * Check polier active
DBELGOTO [RPollerStart, RNoneActive, ALUZOT], Riemp2 « AND@Q[RIIdlelimerio,3777C;
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SET TASK[ RFTask];
08 PAGE[RFPagel;

* Poller. Updates ToDCE bits and checks FromDCE bits sotifying the user when the hits

* change, Also, handles commands

RPollerStart: T « (RPLrCSB) + (RIndexToDCE);
CALL [RRFask], PFetchZ[RBasePagel, RPTODCE];

* Process commands

SRPCmdD isp[RPTODCE];
DISP[RPNop1;

Commands

= Command proccessed
= Nop

Reset
startReceiver
startTransmitter
Stop Receiver

Stop Transmitter
Send Break

Howononouou

% R % K % oW % E ¥ ¥
NOOAELNREO

10 = Set Paramecter
* 11 = Clear Ring Indicator
12 = Clear break detected
* 13 = Clear Data lost

*

Command = 0 => Command processed
Don't cven clear out command field

RUNop: GOTO [RPCumdELT,

* Command = 1 => NOP
* Clear out command field

GOTO [RPCmdE],

Command = 2 => Reset
NOP for now

*

GOTO [RPCmdE],

*

Command = 3 => Start Receiver

*

RISyncTimer « AND@[RISyncTimerlo,177400]C,

RISyncTimer « (RISyncTimer) OR (AND@[RISyncTimerLo,377]C);
LOADTIMER[ RISyncTimer];

GOTO [RPCmdE], RState « (RState) AND NOT (R1BStateMask);

Command = 4 => Start transmitter
Set transmitter timers and set output state to sending idle

#

T ¢ (RPLrCSB) ¢ (RIndexCharOut),

RTemp2 « 100000C;

PStorelfRBasePage0, RTemp2];

ROSyncTimer < AND@[ROSyncTimerlo,177400]C;

ROSyncTimer ¢ (ROSyncTimer) OR (AND@{ROSyncTimerlo,3777C);
LOADTIMER [ROSyncTimer];

RState « (RState) AND NOT (ROBStateMask);

GOTO [RPCmdET], ROData « 200C;

=

Command = & => Stop receiver
Set idle timer

RTemp2 « ANDQ[RIIdleTimerlo,177400]C,
RTemp2 « (RTemp2) OR (AND@[RIIdieTimerlo,3777]C);
GOTO [RPCmdE], LOADTIMER[RTemp2]

F

Command = 6 => Stop transmitter and idle line
Set short timer and set line to 1

®

RTemp2 « AND@[ROShortTimerlLo,177400]C,

RTemp2 « (RTemp2) OR (AND@[ROShortTimerlo,377]C);
RStackSave « pRSImage;

T « (GetRSpec[103]) XOR (377C):

RStackSave « T, STKP « RStackSave, NoRegILockOK;
T « Stack « (Stack) OR (1C);

RS232 « T:

STKP « RStackSave;

LOADTIMER[ RTemp2];

RState « (RState) AND NOT (ROBStateMask);

GOTO [RPCmdE], RState « (RState) + (ROBStatelncr4);

Command = 7 => Scnd Break
Unimplemented

®

GOTO [RPCmdE],

Command = 10 => Set Parameters
Load registers from DO memory

£ #

T « (RPtrCSB) + (RIndexParm),

CALL [RFixBaseReg], PFetch2[RBasePage0, RBufBase];
PFetchi[RBufBase, RDataMask,6];

GOTO [RPCmdE], PFetchi[RBufBase, RSyncChar,7];

®

Command = 11 => Clear Ring Indicator

AT [RPCmdLoc,07];

AT [RPCmdloc,17;

AT [RPCmdlLoc,2];

Start receiver timers and set input state to waiting for synchronization

AT [RPCmdloc,37;

AT [RPCmdLoc,4];

AT [RPCmdLoc,5];

AT [RPCmdloc,6];

AT [RPCmdloc,7];

AT [RPCmdloc,10];

Page
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GOTO [KPCmdET], RPFromDCE « (RPFrombDCE) AND NOT (RFromDCERiIng), AT [RPCwmdLoc,11];
* Command = 11 => Clear Ring Indicator

GOTO [RPCmdET], RPFromDCE « (RPFromDCE) AND HOT (RFromDCEBreak) AT [RPCmdloc,12];
* Command = 11 => Clear Ring Indicator

GOTO [RPCmJE], RPFromDCL ¢ (KPFromDCE) AND NOT (RFromDCELost), AT [RPCmdloc,13];
* Clear command ficld if not already cleared

RPCindE: RPToDCE « (RPToDCE) AND (377C);
T « (RPLrCSB) + (RTndexToDCE), TASK;
PStorel[RBasePage0, RPToDCE];

“ Set ToDCE bits

RPCindEL: RStackSave « pRSImage;
T « (GetRSpec[1037) XOR (377C);
RStackSave « T, STKP « RStackSave, NoRegliockOK;
T « (RPTODCE) OR NOT (RToDCEMask);
Stack « (Stack) AND NOT (RToDCEMask);
T « (Stack) « (Stack) QR NOT (T);
RS232 « T, TASK;
STKP ¢« RStackSave;

* Check FromDCE bits and post user if they have changed. Notc that the bits.are ncgative
* logic. Also, RPNew willl contain any non-hardware bits that have to be set (Tike
* Datalost, DreakDetected),

T « (RS232) OR NOT (RFromDCEMask); * Get FromDCE bits
RPNew « (RPMew) OR NOT (T);
T « (RPFromDCE) AND NMOT (RNotLatchedMask); * Save ON lathced hits
RPNew « (RPNew) OR (T):
I« (RPtrCcsp) + (RindexFromDCE), TASK; * Store now FromDCE bits;
PStorel[RBasePagel, RPNew]; .
T « RPFromDCE; * Get old FrombCE bits
Lt « (RPNew) XOR (T); * Compare to new FromDCE bits
GOTO [RNaDCEChange, ALU=0], T « (RPtrCSB) + (RIndexMask);
LoadPage[ RBPage]:
CALL [RPost], PFetchlfRBasePage0,RTemp2];

RNoDCEChange: RPNew ¢ 0C;
GOTO [RChkActivel], RState « (RState) AND NOT (RPActive);
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SET TASK[RFTask];
ON PAGE[RFPagel;

[nput event, have receivad a character. Dispatch on input eveat.

Events are:

0 => Received a good character. Store it in IOCH buffer,

1 => Received break. MOT IMPLEMENTED YET.

2 => Received character with parity error. Set error and store character in 10CB.

3 => RBeceived character with frameing error. Set error anmd store character in I0CR.

* % % %

RLFrameStart: CALL [RGetPtrIOCB], T « (RMteCSD) + (RlndexIOCHIn);
RFState « (RFState) OR (RFStatelnput);
CALL [RGetPtrs], UseCTask;
GOTO [RIDatalost, ALU=0],$RIEventDisp[RDatal;
DISP{.+1], RTemp2 « RStatFramebrr;

GOTO [RIStoreChar], AT [RlEventloc,0];
GOTO [RIFinish}, AT [RlCventloc,1];
RTemp2 ¢ RStatParityErr, AT {RitventLoc,2];
NOP, AT [RIlEventloc,3];

CALL [RSetStatus];

* Character received, store it in buffer. If not cnough room 1in buffer, advance to next
* 10CB unless RCmdEnd sct in which case set DATALOST and wait for frame to cnd.
* 1f the current state is zero, check if SYN characther and Lthrow away if so.

RIStoreChar: $RFStateDisp[RFState];
DISP[.+1}, T « RSyncChar

GOTO [RICheckSyn], LU « (RData) - T, AT [RISyntoc,0];
GOTO [RINoCheck], T « RRCOunt « (RR(ounL) v, AT [RISyuloc,1];
GOTO [RTNoCheck], T « RRCount « (RRCount) + 1, AT [RISynl.oc,2];

GOTO [RICheckSyn], LU « (RData) - T, AT [RISynloc,3]:

RICheckSyn: GOTO [RIMoCheck, ALU#0], T ¢ (RRCount) ¢ (RRCount) + 1;
GOTO [RINoSave]:
RTiNoCheck: tU « (RMaxCount) - T;
GOTO [RIBufSpace, ALU>=0], LU « (RCommand) AND (RCdend)
RIBufFull: GOTO [RIMustEnd, ALUZO], RRCount « (RRCount) -
NOP;
CALL [RDonel0CB];
GOTO [RIStorceChar];
RIMustEnd: CALL [RSetStatus], RTemp2 « RStatlost;
GOTO [RIEndFrame];

* Room in buffer. Store character in buffer. This is slightly complicated due to the
* fact that we are storing a byte rather than a word. ROffset+RRCount gives the byte
* offset into the buffer.

RIBufSpace: ROFFSet « (ROFfSet) + T;
ROFfSet « (ROFISet) - 1;
GOTO [RIStorcEven, R LVIN] T « RSH[ROFffSet,1];
Pretchi[RBufBase,RTemp2];
I« RIMASK[RData], TASK;
RTemp2 « (IHWMASK[RTemp2]) OR T;
GOTO [RIDoStore];

RIStorebven: T « LSH[RData,10];
RTemp2 « T;

RIDoStore: T « RSH[ROTFSet,1], TASK;
PStorel[RBufBase, RTemp2)

RIDOBCC: CALL [RDoBCC];

Now dispatch on frame state

States are:

* 0 => just inputted a character, check if special case

1 => just inputting first part of BCC, increment state

2 => just inputted second half of BCC, check it and end frame
* 3 => counting down to end of frame, if RFState<0 end the Trame

* %

B

$RFStateDisp[RFState];
DISP[.+1];

* State = 0. Normal state, check if special type of character.

* Special types are:

* 0 => not special type. Do nothing.

* 1 => BCC starts accumulating AFTER this character. Set RBCC « 0

# 2 => BCC received AFTER this character. Increment FState to receiving BCC state.

* 3 => Frame ends in n characters. Set FStatc to countdown to end of frame.
$RICharDisp[RTemp2], AT [RTframetoc,0];
DISP [.+1], RTemp2 « (LDF[RTemp2,16,2])-1;
GOTO [RIFinish], AT [RISpecloc,0];
GOTO [RIFinish], RBCC « OC, AT [RISpecLoc,1];
GOTO [RIFinish], RFState « (RFState) + (RFStatelncr), AT [RISpecloc,2];
T « LSH[RTemp2,14], AT [RISpectoc,3];

RFState « (RFState) + (RFStatelncr3d);
GOTO [RICheckEOF], RFState « (RFState) OR (T)

* State = 1. Inputting first half of BCC. Increment FState
GOTO [RIFinish], RFState ¢ (RFState) + (RFStatelncr), AT [RIFrameloc,1];

* State = 2. Got second half of BCC. Check that accumulated BCC is equal to zero
* and set BCC error if not. Then end the frame.

LU « RBCC, AT [RIFrameloc,2];
GOTO [RIBCCOK, ALU=0];
NOP;
CALL [RSetStatus}, RTemp2 « RStatBCCErr;
RIBCCOK: GOTO [RIEndFrame], RFState ¢ (RFState) - (RFStatelncr2);
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* State=3. Ending frame after n characters, Decrement top part of RFState checking it
* first to see if has gone negative. If iL has, end of frame has occurred, so reset
* FState and end the frame.

RICheckEOF: SKIPON [R<Q], RFState ¢ (kFState) - (RFCouniIncr), AT [RIframeloc,3];
GOTO [RIFinish];
RFState ¢ (RFState) - (RFStatelncrd);
RIEndFrame: RFState « (RFState) AND NOT (RFStatcCountBits);
CALL [RDoncIOCB], RState « (RState) AHD NOT (RIBStateMask);
SKIPON [ALU=07. LU ¢ (RCommand) AND (RCmdStart);
PBLEOTO [RIEudFrame,RIFinish, ALU=0];
GOTO [RINoSavel;

* Save registers in 10CB

* Save registers in CSB

* Check for more work

RIFinish: CALL [RSavel(CBT];

RidoSave: CALL [RSaveCSB], T « (RPtrCSB) + (RIndexIOCBIn)
GOTO [RChkActive], RState « (RState) AND NOT (RIActive):

* Mo dinput f0CB, wark Data Lost

AIDatalost: GOTO [RINoSavel}, RPMew « (RPNew) OR (RFromDCLLost);

Page
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SET TASK[RFTask];
ONPAGE [RFPageT;

* Output character has been sent. Load up registers ard check if sending BCC. If not,
* look at I0CB buffer for a charactor.

ROFrameStart: CALL [RGetPtrIOCBT, T « (RPLrCSB) + (RIndexIOCBOut);
CALL [RGetPtrsT], UseCTask;

* Need a character, Dispatch on state
* States are:

* 0 => Line idle. Send syncs

*ol 7> Sending syncs.

*72 => Just sent a character. Get next character from T0CB.

* > Just sent character before BCC. Send tirst half of BCC,

3 =
* 4 => Just sent first halt of BCC. Send second hailf of BCC.
5 => Just sent last half of BCC. Idle transmitter

6 => Just idled transmitter. Signal IOCB complcte.
RODispatch: $RFStateDisp|RFState];

DISP[.+1]}, T « KRCount « (RRCount) - 1;

* [dle tine. Send first sync and load sync counter

T « RSyncChar, * AT [ROFrameloc,0}
fData « T;

I « ($RSyncCount[RDataMask]) -~ 1;

ROSyncCount « T;

RFState « (RFState) + (RFStatoIncr);

* Sending syncs. Check if enough bave been sent, if so start sending charactors

SKIPQON [R<O7], ROSyncCount ¢ (ROSyncCount) - 1, AT [kOFrametoc,1];
GOTO [RONoSave];

RFState « (RFState) + (RFStatelncr);

GOTO [ROCheckCount], LU « RRCount;

* A character has been sent, see if any more characters in buffer.
* TF nothing in buffer, check EndFrame bit and if set, end the frame.

ROCheckCount: GOTO [ROGotChar, ALU>=07, LU « (RCommand) AND (RCmdEtnd), AT [ROFrameloc,2];
GOTO [ROEndFrame,ALU#0], RRCount ¢ (RRCount) + 1;

RONextI[OCB: NOP;
CALL [RDoncTIOCBT;
GOTO [RODispatchl];

* Got character, send it. Again, things are slightly complicated by the fact that we
* are sending a byte rather than a word

ROGotChar: T ¢ (RMaxCount) - T;

ROTFSet « (ROFFScL) + T;

ROFrSet « (ROFfSet) - 1;

T « RSH{ROFfSel,1], TASK;

PFetchil[RButBasc, RDatal;

GOTO [ROSendOdd, R QDD], LU « ROFFSet;
ROSendlven: GOTO [RODOBCCT], RData « RSHERData,107;
ROSend0dd: GOTO [RODOBCCY, RData ¢« RUMASK[{RDatal;

* End of frame, since we got here, we must want to end frame, so set state to idling
* transmitter.

ROEndFrame: RFState « (RFState) + (RFStateIncrd);
GOTO [RONoSave], RData ¢ 100000C;

* Just sent character before BCC, send first BCC character and increment state

ROSendBCC: T « RHMASK[RBCC], AT [ROFrameloc,37;
RData « T;

ROIncrFrame: GOTO [RONoSave], RFState « (RFState) + (RFStatelncr);

* Just sent first half of BCC, send the second half,
GOTO [ROSendBCC], RBCC « RSH[RBCC,107, AT [ROframeLoc,4];

* Just sent second half of BCC, Took for more characters

ROIdTeXmtr: RFState « (RFState) - (RFStatelncrd), AT [ROFramcloc,5];
GOTO [ROCheckCount], LU « RRCount;

* Just idled transmitter, mark IOCB complete and advance to next I0CB
GOTO [RONextIOCB], RFState « (RFState) - (RFStatelncr6), AT [ROFrameloc,6};

* Calculate BCC and check for special characters
* Save IOCB registers

* Save CSB registers

* Check for more work

RODOBCC : CALL [RDaBCCT;
$RICharDisp[RTemp2];
DISP [.+1];

GOTO [ROFinish], AT [ROSpecloc,0];

GOTO [ROFinish], RBCC « OC, AT [ROSpecloc,1]};

GOTO [ROFinish], RFState « (RFState) + (RFStatelncr), AT [ROSpecloc,?];
ROFinish: CALL [RSavelIOCB], AT [ROSpeclLoc,3];
RONoSave: CALL [RSaveCSBY, T « (RPtrCSB) + (RIndexIOCBOut);

GOYO [RChkActive], RState « (RState) AND NOT (ROActive);

9
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SET TASK[RFTask];
ONPAGE[RFPage’;

* Finish off I0CB buffer

RboneIOCH: UseCTask;
T « APC&APCTask, TASK;
RSave « T;

RDon2I0CB1:LU ¢« (RComp) AND (RCmpStatus)
SKIPON [ALU#OT;
RComp « (RComp) + (RStatOk):
CALL [RSavelOCB], RComp « (RComp) OR (RCmpProc});
LoadPage[ RBPage]; -
CALL [RMextIOCB], T « (RPtrIOCB) + (RIndexflext):
T & (RCommand) AND (ORG[RCmdWakeA11!,RCmdWakeErr!]C);
LU « (RComp) AND T;
GOTO [RGetIOCR, ALU=0], T « (RPLrCSB) + (RIndexMask)
LoadPage[ RBPage’};
CALLD [RPost]}, PFetchi[RBasePagel, RTemp2];
GOTO [RGetIOCBY;

* Get buffer pointers.

RGetPtrI0OCH: RETURN, PFctch4[RBasePage0,RPtriOCBT;

RGetPLrs: T « APCRAPCTask;
RSave ¢ T;
RGetIOCB: T « RPLrIOCB;

GOTO [RNOTOCB, ALU=0T;

CALL [RRTask’], PFetcha|RBasePage0,RBufBase];

T ¢ (&PLrLOCB) + (RIndexCount);

CALL [RFixBaseReg], PFetch4[RBasePage0,RiCount];
GOTO [ RSubReturn];

“ What to do if we don't have an I0OCB!
“ On input, signal data Tost (NOT IMPLEMENTED YET)
“ On output, idle Vine

RNoTOCB: DBLGOTO[RIN0IOCB, RONoIOCB, R ODD], LU « RFState;
RINO LOCB: GOTO [RINoSave];
RoNo IOCB: GOTO [RONoSave], RData « 100000C;
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SET TASK{RFTask];
ONPAGE[ RFPage];

* Accumulate BCC
* Load value from special character table

RDoBCC: UseCTask;
I« APC&GAPCTask, TASK;
RSave « T;
T ¢ (RPLrCSB) ¢ (RIndexBCCTable);
CALL [RFixBaseReg], PFetch2[RBasclaged, RBufBase];
T « RData;
T « (RHMASK[RBCC]) XOR (T), TASK;
PFetchl[RBufBase,RTemp2d;
T « {RTemp2) ;
RBCC « (RSH[RBCC,10]) XOR T;

Check if this character requires spacial handling

Types of characters

0= normat

1=start BCC

2=end BCC (ie generate or check DCC). Tmplies end of block on input
* 3=end of block : .

& % 2 0% ow

RCheckSpec: T « (RData) + (400C);

CALL [RRTask], PFetchl [RBufBase, RTemp2];
RSubReturn: APC&APCTask « RSave;
RRTask: RETURN, LU ¢ RPLriOCB;
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SET TASK[RFTask];
ONPAGE[RFPage];

* Fix up base register

RFixBaseReg: T « (LSH[RBufBaselo,10]) + 1;
RETURN, RBufBaselo « (RBufBaselo) OR (T);

* Set completion status

RSetStatus: LU « (RComp) AND (RCmpStatus};
GOfO [RRTask, ALU#0T, T « (RTemp2} OR (RCmpErcor);
RCoinp « (RComp} OR (T);

* Save IOCB ptrs

RSavel0CB: T « (RPLrIOCB) + (RIndexCount);
RETURH, PStored[RBasePagel, RRCount];

* Save CSB ptrs

RSaveCSB: Pretchi[RBasePagal, RPLrIOCRY;
LU « RPLPrLOCH;
RETURM, PStorcA[RBasePage0, RPtrIOCB];

ON PAGE [RBPage]:
* Point to next T0CB

RNextIQCB: PFetchi[itBasePage, RNext];
DBLGOTOL .+1,.+2, R QDDY, LU « RFState;
GOTO {.+2], I « (RPLrCSB) + (RIndexTOCBIn);
GOTO [.+1], T ¢ (RPtrCSB) + (RIndexIOCBOut);
LU « RNext;
PStorel[RBasePaged,RNext];
T « RNext;
RETURN, RPtrIOCB « T;

* Post Complete

RPost: RStackSave « pNWW;
T « (GelRSpec[103]) XOR (377C); * read stkp
STKP « RStackSave, RStackSave ¢« T, NoRegllockOK;
T « Rlcmp2;
Stack « (Stack) OR (7);
Rfemp2 « pRSImage;
STKP ¢ RTemp2;
T « Stack ¢ (Stack) OR (10C);
RS232 « T,
RETURN, STKP « RStackSave;

END;

Page
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® last modified by BRD on June 1, 1979 12:13 PH
. Version 3.0

insert{RS232Byte];
insort|[ R8232Tost];

END;

Page
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Last modified by Danielson on August 28, 1979

"

* modificd by Chang on August 22,
* moditied by Chang on August 2,
*

1979 £:04 PM,
1979  1:12 PN,

modified by BRD on June 3, 1979 4:40 PM

TETLE [R$232Defs];

Sctf RBPage,2]:
Set[ RFPage,1];
Set[RFTask,4];
Set[RBTask,5];

* fegister used Lo notify

SET TASK[0];

RV RO, 0l

#

1:06 PM, tix conflicts causaed by moving CSB to GlohalDefs

move €S to Globaldefs
change CSB assignment

* Definitions for R§232C microcods

at correct task

Register 0

* Registers (Timer task) must match those used by Kernel

SET TASK[167;

RV[RXNotify, 527;
RV RTHotify, 51];

* Input/Qutput/Poller Notify reg

w

Frame Notify reg

* Registers (RS$232 Frame task)

SET TASK[RFTask];

RV[RTemp0, 0
RV[RTemp2, 1]
RV{RPNew, 27

3

RV{RSave,

* The following 12 reg
* aligned

RV[RBurBase, 4]
RY[RBufBaselo, 5
RV[RMext, 6]
RV[ROffset, 7]
RV[ RRCount, 107
RV[ RMaxCount, 11]
RV[ RCommand, 12’
RV RComp, 13}
RV[RPtr10CB, 147
RV[RData, 15
RV[ RFState, 16]
RV RBCC, 17

* Registers (RS232 Poller)

RV[RPTODCE,
RV[RPF romDCE,

107;

H
H
H
3

isters

*
#*
*
*

& B ¥ =

oz o=

B

*
#

Unused

Temporary reg

New FromDCE bhits
Subrout ine return save

Base
Basc
I0CB
10CHB

next pointer
offset field

I0CB count field
JOCB max count ficld
10CB command Ffield

are loaded using three Pletchds.

of 10CB buffer (cven reg)
of TI0CB buffer (odd reg)

I0CB completion I0CB field

Ptr to start of TOCB
Data from bit task
Frame state

frame BCC

Command/ToOCE from CSB
FromDCE from CSB

* Registers (RS232 Bit task)

SET TASK[RBTask];

RV[RState, 20]
RV[RDataMask, 21]
RV|'RIDavla, 22

RV[ROData, 23]
RV[ RStackSave, 247;
RV[RBTempl, 25]

RV[RFrameTimerl, 267
RV[ RPLrCSB, 27]
RV[RIFu11BitLo, 30]
RV RIFuU1IBitHi, 31
RV[RIHalfBitLo, 32
RV RINa1fBitHi, 33]
RV[ROFu1iBitLo, 34]
RV[ROFul1iBitHi, 35]
RV[RISyncTimer, 30]
RV[ROSyncTimer, 31]
RV[ROSyncCount, 32]
RV[RSyncChar, 33]
RV[RI1Count, 321
RV{RO1Count, 33]
RV[RBasePage0, 36]
RV[RBasePageOLo, 37]

3 % 5 = PR

x

EREE

w

M

State:

Mask containing character length info

Input data register
OQutput data register

Register to save current stack pointer

Bit task temporary
Frame wakeup timer
Pointer to CSB

Input bit timer

Input half bit timer (start bit detection)

OQutput bit timer

Tnput timer register
Qutput timer register
Output sync counter
SYN character

Input 1 counter
Qutput 1 counter

Base for page 0

They should be quad word
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* 10CB
* Fields in TOCB Comma

MCT RCmdWakeAT1,100000]
MC] RCmdWakeErr, 940000 ]
MCT RCmdStopEre, 020000
MCIRCmdStart, 010000
MC[RCmdEnd, 4640007
MC[RCwmdReserve, 002776
MC[RCmdCommand, 000001 ]

* Fields in I0CB Compl

MC[RCmpProc, 100000
MC[ RCmpError, 040000
MCRCmpEnd, 0200007
HMC] RCmpReserve , 017760 ]
MCIRCmpStatus, 000017

* Status field in I0CB

NC[RStatUnused, 0]
MCRStatOk, 1
MC[RStatLost, 2]
MC[RStatBreak, 3
MCTRStatTOut, 4

HC[RStatBCCErr, 5
MCPRStatParityEre, 6]
MC| RStatFramefrr, 7]
MC[RStatBadChar, 10
MC[RStatBadFrame, 11]
MCTRStatAbort, 12
MC[ RStatAbort2, 13]
MC[ RStatDisater, 14}

nd

& % ¥ o2 o R

=

3-Nov-79 19:16:53

WakeUpAluays
WakeUpOnError
StopOnkrror
StartOfFrame
EndOfFrame
LeftOverBits
Command Field

ation

% % % 2

Processed

trror

EndOfFrame
LeftOverBits
Completion status

Completion

oz % o 8 E £ R OE E R B

3

Not used
Successful
Datalost

Break detected
TimeOut
Checksum crror
Parity Error
FramingError
InvatidChar
InvalidFrame
I0CB aborted
I0CR aborted by TransferNow
Disaster,

Page
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* RState Registers fields
* Input bit states

MC[RIBStateMask, 0003607;
MCIRIBStateIncr, 0000207 ;

* Qutput bit states

HC[ROBStateMask, 000017]
MC[ROBStateIncr, 000002]
HMC{ROBStatelncrz, 000004]
MCIROBStatelucr3d, 000006
MC[ROBStatelncr4, 000010
MC{ROBStateIncrsd, 000012

* RState Misc

MC[RXActive, 1000007;
MC[RIAcLive, 0400007 ;
MC{ROActive, 0200007;
MC{RPAcLive, 0100007;
MC{RBreakInProgress,000400];
MC[ RActiveMask, 170000];

MC{RTParityMask, 0002007;
MC{ROParityMask, 000001];

SET[RIParityRit, 107;
SET[ROParityBit, 17];

SCT[RStateResctBit, 1100047;

IR

*

3-Nov-79 19:15:53

Input bit state bits + dinput parity hit
Increment for input bit state

Output b»it state bits + output parity bit
Tncreoment for output bit state

Someone active (must ba wminus bit)
[nput active

OQuiput active

Poller active

Break in progress

Activity bits

Input parity mask

“ Qutput parity mask

fuput parity bit
Ouput parity bit

State of RState alfter Reset command

Page
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*I'State bits

* Nota: Upper byte is cleared at end of [rame

MC{RFCountIncr, 0100007 * Increment value to countdown
MC] RIF'StateCountBits, 1700007; * Bits used in EOF countdown
MC| RFStateMask, 0000167 ; ® Fstato bits

MCIRFStatelnput, 00000175 * Receivar active (must be ODD bit)
MCTRFStatelIncer, 0000027, * FState increments
MC{RFStatelIncr2, 0000047;

NC{RFStateIncr3, 0000067;

MCIRFStatelnced, 0000107;

MC[RFStatelncrb, 0000127

MC[RI Statelncrd, 0000147;

MC{RFStatelncr?, 0000167;

Page
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* RIData Events

HC[RIDataGoodChar,
HC[RIDataBreak,

MC[ RIDataAbrt,
MC[RIDataParityErr,
HC[ RIDataFlag,
HC[RIDataF ramefrr
HC[RIDataldle,

* RbataMaskBits

HC[RDataSTow,
MC[RDataSizcMask,

0000007;
00040075
0004007;
0010007;
0010007;
0014007;
0014007;

0000017;
0003607;

* 2 % 2 % %

=

3-Hov-79 19:15:53 Page S

Got a good character (async, byte sync, bit sync)
Break detected (async)

Got an abpt (bit sync)

Parity error (async)

Got a flag (bit sync)

Framing error {(async)

Idle line (bit sync)

STow speed, Tess than 1200 baud
Bits for data size in bits
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* Indices into CSB and I0CB

Index to start/stap status

Index to naked notify mask bits
Index to ToDCE bits/Conmand

Index to FromDCE bits

Index to Output [OCH poicter in C$H
Index to Gutput character buffer
Index ton Qutput FState

Index to Output BCC

Index to Input IOCB pointer in CSB

MC{ RIndexStartStap, 0]
HC[ RIndexMask, 1]
MC[ RIndexToDCE, 2
MC[RIndexFromDCE, 3
HC[ RIndexTOCBOuUL, 4
MC[RTIndexCharQut, 5]
MC[RIndexFStateOut, 6]
MC[ RindexBCCOut, 7
MC[ RIndexTOCBIn, 10

¥ % £ 2 % 2 B R %

MC[RIndexCharln, 1] * Index to Toput character buffer
MC[RIndexFStateln, 127 * Index to Input FState
MC[RIndexBCCIn, 137 * Index to Input BCC

MCT RIndexBCCTable, “ * Index to BCC table pointor
MC[RIndexParm, 16 * Index to Parameter block pointer

MC[RIndexBufPtir,
MC[RIndexNext,
MC[ REndexOffset,

0 Index to Buffer pointer iu f0CB

2

3
MC{RIndexCount, 4

5

6

7

Index to Next I0CB field in 1T0OCB
Index to Offset tield in-I0CB
Index to Count ficid in 10CB
Tndex to MaxCount field in TOCB
Index to Command tield in [0CB
Index to Completion field in 10CB

MC[ RindexMaxCount,
MC[RindexCommand,
MC{RIndexComp,

£ 8 % % B 0¥
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* TIMER CONSTANTS

SEf{RTimerValue,377};

[ > 1
SET{ROTimorSTotHi,37];
SET[ RFTimerSlotlio, 15];
SET[RTimerIdic,47;
SET{ROTimerSync,137;
SET{ RTimerCount, 147;
[RITimerSync,17];
"RTimerSimple,5];
[RFTimerVatue,3];

2 oz % % & =

3-Nov~79 19:;15:563

Negative timer vatue for BSC timers
Input timer slot (low)
Input timer slot (hi}
Output timer slot (lo)
Qutput timee slot (hi)
Frame timer
* Idle timer state
Output synchronous
Count down timer
Input synchronous
Simple timer
3*4.48 usec per frame dispatch

* % % &

SETLROShortTimerLD , ADDI LSHIFT[RTimerCount, 147, LSHIFT{1,4],ROTimerSlotLo]]

SET{ RFShortTimerLo ,ADD[ LSHIFT[RTimerSimpte, 147, LSHIFT[ R¥ TimerValue, 4], RFTimerSlotlo}];
SETIRITdTeTimerLo , ADD[LSHTFT[RTimerIdle, 147, LSHIFT[RT imerVatue, 4], RiTimerStotlo]];
SET[ROIdleTimerlo ADD[LSHIFT[RTimerIdle, 147, LSHITT[ RT tmerValue, 4], ROTtmerSlotlo |1

SET[NFIdleTimerlo, ADD[LSHIFT[RTimerldlo, 147, LSHIFT[ RTimerValue, 47, RETimerSlotto]]

SET{ RiSyncTimerlo , ADD[LSHIFT{RITimerSync, 147, LSHIFT[ RTimerValue, 4], RITimerSlotLo]];
SET{ROSyncTimerio, ADD[LSHLFT{ROVimerSync, 147, LSHIFT[ RT imerValue,4],R0T imcrStotLla]]:

Page

7



rs232Defs . me

* MISC

" SET|RS232CSBloc, 1776007,
MCIRT232Data,000200]:

MC[ RMaskParity, 1600007;
SET[RBCCRemainder,170270];

* Ta DCE bits

MC[ RTONCEDTR,0000407;
MC| RToDCERTS,0002007;
MC[RToDCEMask,000240];

* From DCE bits

MC[RFromDCERing,0000017;
MCRFromDCEunused1,000002];
MCT RF romDCEwnused2,0000047;
MC[RF romDCEunusedd, 0000107;
MC| RF romDCECD, 000020];

MC| R¥ romDCEDSR, 0000407 ;
MCIRFRomDCECTS, 000100},
NC[RFromDCEBreak, 0002007,
MC[ REromDCELOst, 0004007,
MC[RF romdCEMask,000161];
MC[RLatchodMask,0006017;
MC[RNottatchedMask,0001767;

* Iollowing twn definitons must match those in kernel and mesa microcode.

MCIpRSImage,342];
* NC{pNWW,257;

3-Nov-79 19:16:63

* CSB location, moved to Glubaldefs

* Bit to mask off data bit on input

* Mask for parity type bits

* Bip sync checksum remainder

z %

Request Lo send
DTR, RIS

Data terminal ready

* Ring Indicator

* Unused

* Unused

* Unused
Carrier detect
Data Set Ready
Clear to Send

+ 5 %

* Broak Detected
Data Lost (no T0CB)

Break, RI,

"
* RL, CP, DSR, €TS
"
"

Datalost

Not LatchedMask

* Image of RS232 ia timer/kernel
* Interrupt register

Page
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* RS232 AT Locations

J-Nov-79 19:16:53 Page

* The following four linkages are set up via a RS232Link SID fnstruction

SET[RTWakcloc, ADD[LSHIFT[RBPage,107, 010]]:
SET[ ROWakeloc, ADD[LSHIFT[RBPage,107, 01117
SET[ RPWakeLoc, ADDELSHIFT{RBPage,107, 0127];
SET[RFWakeloc, ADD[LSHIFT[RFPage,107, 000]7;

SET[RS2325tartloc, ADD[LSHIFT[RFPage,107, 001]];
SET[R$232Startlocl, ADD[LSHIFT[RFPage, 10, 0027]:

SET[RIBitLoc, ADD[LSHIFT[RBPage,107,0007];
SET[RTJustLoc, ADD[ LSHTFT[ RBPage, 107, 0207];
[FRIFTagloc, ADDELSIIN T RUPage, 107,0207];
SET[RIParLoc, ADD[LSHIFT[RBPage,107,0407];
SET[RT1dleLoc, ADDfLSHIFT] RBPage,107,0407];

SET[ROBiLLoc, ADD[LSHTIFT{RBPage,10],0607];
SEY[ROParloc, ADD[LSHIFT{RBPage,10],360

1
SET[RIFrameLoc, ADD[ISHIFT[RFPage,107,20]]
SET[ ROFrameloc, ADD[LSHIFT[RFPage,10}, 40
SET[RIEventLoc, ADD[LSHIFT[RFPage,10},6
SET{RISpecLoc, ADD[LSHIFT[RIPage,107,10
SLT[ROSpectoc, ADD[LSHIFT[RFPage,10], 120
SLT RPCmdLoc, ADD{LSHIFT[RFPage,10], 140]
SET[R1SynLoc, ADD{LSHIFT{RFPage, 107, 160

r o= @ =

w % % & %

Receiver entry point
Transmitter entry point
Poller entry point
Frame wakoup point

* 1S232 Start Location
* R§222 Start Locationt

Disp location For fnput bit state
Disp location for justifying char
Disp locetion for dnput flag states
Bisp location fFor input parity

Disp location for input idle states

* Disp location For output bit state
* Disp location For output parity

Disp location for fdnput frame state
Disp location tor output frame state
Disp location for input frame cvent
Disp locatiun for input spec chars
Disp Tocation For output spec chars
Disp locations for CSB commands

Disp locations for input SYN checking



rs232Defs.mc

* Dispatch macros

MO[SRIBILDisp, DISPATCHI#1,11, 377;
HE{ SROBitDisp, DISPATCHI #1,14, 31];
MOfERIEventDisp, DISPATCH{#1, 6, 2]];
MO[ $RFStateDisp, DISPATCH{#1,14, 3]7;
MO{SRICharDisp, DBISPATCH{#1, 0, 2]];
ME[BRTIJustDisp, DISPATCHI#1, 3, 2]1]:
Me[ $RParityDisp, DISPATCHE#1, 0, 3]1];
MA[$RPCmdDisp, DISPATCH[#1, 0, 4]];

M@} $RStopRits, LoFf#1, 6, 211
ME[$RSyncCount, LDF[#1,14, 3]];

* Other macros

M@[SKIPON, GOTO[.+2,#111;

* HO[$RSeLDisplo, AND@[ADD[LSHIFT[#1,147,4#2],377]C];

3-Nov-79 19:15:53

% ¥ o R o

= x B O®

ES

*

Dispatch
Dispatch
Dispatch
NDispatch
Dispateh
Dispatch
Dispatech
Dispateh

o
on
on
on
on
on
on
an

Page

input bit state
outpot bit state
input event
frame state

spec char type
character length
parity type
poller command

lLoad stop bit count
Load sync count

Skip Macro

* ME[$RSeLDispHi, AND@[ADDLLSHIFT[#1,147,#27,1774001C];

END;

* Set dispatch value from task,addr

10
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fasert[DoLang];
MoMidasInit;LangVersion; MultDID;

Title[RS2320ccupied]:

* Generated by BRD on June 25, 1979 11:64 AM

* Locations reserved on page 0
TMRESERVE[ 0, 0, 400];

* Locations reserved on page 1

* Locations recserved on page 2

IMRESERVE[ 2,100,210];
IMRESERVE[2,374,47;

Locations reserved on page 3
IMRESERVE[3, 0, 4007;

* Locations reserved on page 4
IMRESERVE[ 4, 0, 400];

* Locations reserved on page b
IMRESERVE[ S, 0, 400]);

* Locations reserved on page 6

IMRESERVE[6, 0, 4007;

locations reserved on page 7

(MRESERVE[7, 0, 400];

Locations reserved on page 108
IMRESERVE[ 10, 0, 400];

* Locations reserved on page 11B
THRESERVE[ 11, 0, 400];

* Locations rescrved on page 12B

IMRESERVE[ 12, 0, 400];

tocations reserved on page 130

TMRESERVE[ 13, 0, 41007};

lLocations reserved on page 14B
TMRESERVE[ 14, 0, 4007;
* Locations reserved on page 16B

IMRESERVE[ 156, 0, 400];

Locations reserved on page 16B

IMRESERVE[ 16, 0, 400];

=

Locations reserved on page 17B
IMRESERVE[ 17, 0, 4007;

END;
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iusert{d0langi;
NOMIDASINIT; LANGVERSION ; MULTDIB;
insert{GlobalDefs];

TITLE[RS232ST0];
* Last modified by Chang on June 26, 1979 11:02 AM; move to Glohalders
* modified by Johnsson on June 13, 1979 3:03 PM; new registers
“ modified by BRD on June 3, 1979 4:09 PH
* added RS5232 SIO address constants

* R5232 SI0 instructions

%

MO[$RSetDisplo, AHD@[ADD[LSHUIFTI#1,147,427,3777C];
Me[$RSethispli, AND@[ADD[LSHIFT[A1,147,#27,177400C];

E

Set{ RBPage,2];
Set[RFPage,1];
SetfRXDispatchtoc ADD[LSHIFT[RBPage,107,0207];
Sel[RFDispatchLloc, ADD[LSHIFT{RFPage,107,0007};

SET TASK [167];
ONPAGL [EEPage];

* The following twe definitions must match those in Timer code.

* RV[RiNotify,46]; * Register containing framc notify values
* RV[RXNotify,47]; * Register containing bit notity values

* RS232 SIO noop (00)

RSTOReL : RETURN, AT [RS232SI0Loc,07;

=

RS232 SIQ stop (0OL)
Set dispatch address to be RS232SI0locr4

*

RXNotify ¢ $RSetDisplo[RBTask, ADD[RS2325T0Loc. 4], AT [RS237ST0Loc,1];
T « RXNotify « (RXNotify) OR ($RSetDispHi[RBTask,ADD[RS232S10Loc,4]]);
RETURN, RFHOLiPy ¢ T;

*

RS232 SI0 start (02)

RXNotify ¢ BRSetDispHi[RBTask,RXDispatchlocT, AT [RS23?2ST0Loc,2];
RXNOtify « (RXNoLify) OR ($RSetDisplo[RBTask,RXDispatchLoc]);

RFNotify « $RSetDispHi[RFTask,RFDispatchloc];

RETURN, RFNotify « (RFNotify) OR ($RSetDisplLo[RFlask,RfDispatchloc]);

RS232 SI0 unused (03)
" RETURN, ' AT [RS232S8I0Loc,3];

* Following four RETURNs used to turn off RS232 notifies

RS232Ret: RETURN, AT [RS232S10Loc,47;
RETURN, AT [RS232ST0Loc,567;
RETURN, Al [R$232ST0Loc,67;

" RETURN, AT [RS232ST0Loc,7];

end[ RS2325107;

Page
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* Test program for RS232C Microcode Loopback test
* Version 3.0

* Last medified by BRD on Aprii 30, 1979 6:22 PM
SET{TestPage,4];

SET TASK[0];
ON PAGE[TestPage];

* Restart Tocation.

VRO, 07; * Temp
RVIR1, 17; * Temp
RY[R2, 27]; * Temp

RV[RBased, 47;
RV[RBaseOLo,57;
RV[RInBuf,6};

Page 0 basc reg

Page 0 base reg

Input buf base reg
RV[RInBuflo,7]; Tnput buf base reg

RV ROuLBuf,107; Output buf base reg
RV[ROutBuflo,117]; * Qutput huf base reg
RV[RInBase,12]; Iuput IOCB pointer
RV[RInByte,137; Input character

 or o o= 0%

B

RV[ROutBase, 14]; * Qutput TOCB pointer
RV[ ROutByte,15]; * Qutput character
RV[RCnt,167]; * Count from IOCB
RV[ROTF,177; * Of fSet from T0OCB

RV{ RCSBBase,207; * Pointer to CSB

SET{RStartloc, ADD[LSHIFT{ TestPage,10], 10]7;

Sel[ RXDispatchloc, ADDLLSHIFT[RBPage,101,0107]

Set[REDispatchtoc, ADD[I SHIF T REPage, 107,00017;

Set[R$232ST0Lac, ADD[ L SHIFT[ TestPage,107],00077;

Set[ RSLoc,ADD[ RS232SI0Loc, 1]7];

MC[tmr38conreq,3247; *RM 324 holds 38usec timer restart constant

RS: T ¢« RO; * Notify task 0 at Start
RO « AMDR[0377, RStartbLoc|C;
RO « (RO) OR (AMDEL0O07400, RStartloc]C);
APC&APCTask « RO; ‘
RETURN, RO « T; * Restore RO
RStart: ClearMpanel, AT[RStartbLoc];
RBase0 « 0C;
RBaseOLo « 0C;

“ Clear out memory from 1000 to 2000

R1 « 0OC;
I« R2 « 1000C;
RDoClear: PStorel[RBaseld, R1]
T « R2 « (R2) + 1, CALL[RDoTask];
L ¢ (R2) - (2000C);
GUI0 [RDoClear, ALUCOT;

* Start transmitter by faking SIO0
RCSBBase « AND@[177100,377]C; * CSB pointer
RCSBBase « (RCSBBasc) OR (ANDR[177100,177400]C);
RSetThings:BREAKPOINT, NOP;

CALL [RSLOStart]; * Fyke SI0 start
CALL [RFBegin]; * Initialize frame dispatch code
CALL {RSet38Timer]; * Start 38 uscc timer

* Issuc a reset command

Issue a StopTransmitter command
StopReceiver command

Issue a StartReceiver command
[ssue a reset command

CALI. [RDoReset];

CALL [RDoStopTransmitter];

CALL [RDoStopReceiver]; * Issue
CALL [RDoStartReceiver];

CALL [RDoStartTransmitter];

w0 =

* Incrment MPanel and check buffers

RinBase « 2000C;
RInBase « (RInBase) + (200C);
ROutBase « 200C;
RLoop: CALL [.+17;
T ¢ (RInBase) + (RIndexComp);
PFotchl{RBase0, R1]; * Check Completion
LU « (R1) AND (RCmpProc);
GOTO [RGotInput, ALU#O];
T ¢ (ROutBase) + {RIndexComp)
PFetchl[RBase0, R1}; * Check Completion
LU « (R1) AND (RCmpProc);
GOTO [RGotOutput, ALUZO0T];
RETURN;
RGotOutput: R1 « (R1) AND NOT {RCmpProc);
PStorel[RBase0, R17;
T « (ROutBase) + (RIndexMaxCount);
PFelchi[RBase0, R17};
T « (ROutBase) + (RIndexCount);
GOTO [RLoop], PStorel[RBase0, R1];
RGotInput: IncMPanel;
R1 « (R1) AND NOT (RCmpProc);
PStorel[RBaseld, R1};
T « (RInBase) + (RIndexBufPtr), TASK;
PFetch2{RBase0, RInBufl];
I ¢ (LSH{RINBuflLo,107) + 1;
RInBuflo « (RInBuflo}-OR (7);
T « (ROutBase) + (RIndexBufPtr), TASK;
PFetch2|RBase0, ROutBuf];
T « (LSH[ROutBufLo,107]) + 1;
fOutBufLo « (ROutBufLo) OR (T);
T « (RInBase) + (RIndexCount});
PFetchl[RBased, RCntl;
T « (RInBase) + (RIndexOffSet);

Page
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PretehifRBasc0, ROFP];
RComploop: 1 « ROFf;
LU « (RCnt) - T;
GOTO [REndLoop, ALU=0];
CALL [RGetInByte];
CALL [RGetOutBytel;
T « RIuByto;
LU « (ROutByte) - T;
GOTO [RComploop, ALU=0T, ROCT « (ROFF) + 1;
SREAKPOINT;
REndLoop: T « {RInBase) + (RIndexCount);
R1 « 0C;
PStorel[RBaseld, R17;
T « (RInBase) + (RIndexNext);
PretchlfRBasel, RTIuBasc];
T « (ROutBase) + (RiIndexNext)
GOTO [RiLoop], PFetchl{RBase0, ROniBase]:

* Subroutine to set up TPC link for frame code

RFRegin: Rl « $RSetDispLo[0,RS232Startloc];
GOTO [RFDoDispT], RL « (R1) OR ($RSetDispHi[0,RS2325tartloc]);

* Subroutine to fake RS232 SIO Start Instructton

RSTIOStart: R1L « $RSetDispLo[16,RSLoc];
R1 ¢ (R1) OR ($RSetDispHi[16,RSLoc]);

RFDoDisp: APCRAPCTask « R1;

RDoTask: RETURN;

* Subroutine to issuc a poller comnands

RhoReset: GOTO [RDoACmd}, RU « 20000C;
RDoStartReceiver: GOTO [RDoACmMd], R1 « 30000C;
RboStartTransmitteor: GOTO [RDoACmd], R1 « 40000C;
RDuStopReceiver: GOTO [RDoACmd]}, RL « 50000C;
RboStopTransmitier: GOTO [RDoACmd], R1 < 60006C;
RDoACmd ; UseCTask;

T « APC&APCTask;

RO « T;

I « (RCSBBase) + (RiIndexTobCE);

PFetchl[RBascO, R27];

T « R1;

RZ « (R2) OR (T);

T ¢ (RCSBBase) + (RIndexToDCE);

CALL [RWaitCmd], PStorel{RBase0, R27;
RWaitCmd: NOP;

NOP;

NOP;

NOP;

Pletchl [RBasa0, R2];

LU « LHMASK|R2];

SKIPON [ALU#0T;

APCRAPCTask « RO;

RETURN;

* Set 38 usec timer

RSet38Timer: RO « (tmr38conreg);
stkp ¢« RO ;
stack « (50000c) ;
stack « (stack) or (176c) ; *simple timer,value 7,slot 16
Toadtimer{stack]
RETURN;

* Got Tnput byte

RGetInByte: T « RSH{ROFF,1};

PFetchi[RInBut RInByte];

SKIPON [R ODDY, LU « ROff;
RGetInkven: RETURN, RIuByte « RSH[RInByte,10]
RGetIn0dd: RETURN, RInByte « RHMASK[RInByte];

* Get Output byte

RGetOutByte: T ¢ RSH[ROFf,17;
PFetchl[ROutBuf,ROutByte];
SKIPON [R ODD], LU « ROTf;
RGetOutEven: RETURN, ROutByte « RSH[ROutByte,10];
RGetOutOdd: RETURN, ROutByte ¢ RHMASK[ROutByte];
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* RS232

* RS232
RSIORat:

* RS232

* RS232
* Set di

* RS§232

SI0 code

SET TASK [167;

S10 noop (00)

RETURN, AT [RS232510Loc,0];
SI0 start (01)
RXNotify « $RSetDispHi[RBTask,RXDispatchloc], AT [R3232ST0Loc,1];
RXNOLify e (RXNotify) OR ($RSetDisplLo[RBTask,RXDispatchloc])
REtotify « $RSetDispili[RFTask,RFDispatchloc];
RETURN, RFNotify ¢ (RFNotify) OR ($RSctDisplLo[RFTask,RFDispatchloc]);

SI0 stop (02)
spatch address to be RSZ32S5I0Loc+4

RXNobLify « BRSetDispLo[RBTask,ADD[RS232510Loc,4]], AT [RS232S810Loc,2];
T ¢ RXNotify « (RXMotify) OR ($RSelDispHi[RBTask,ADD[RS2325T0Loc,47]]);

RETURN, RFNotify « T;

SI0 unused (03)

RETURN, AT [RS52325I0Loc,373;

* Following four RETURMs used to turn off RS232 notifies

END;

RETURN, AT [R$232S10Loc.47;
RETURN, AT [RS232510Loc.5];
RETURN, AT [RS$232SI0Lac,67];
RETURN, AT [RS232SI0Loc,77T:

3
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BUILTIN[INSRT,247;
INSRT[DOLANG;
NOMIDASINIT; MULTDIB;
TLTLEE Timer];

IHSRT[GlobatDefs];

* last Modified by Chang on August 20, 1979 6:40 PM, move Timer's regs
* Modified by Johnsson on July 10, 1979 7:10 PM, Neow Ketnel Faulls

* Moditicd by Chang on June 1, 1979 6:18 PM, RXNotify = 52

* Modilied by Sandman on May 8, 1979 12:16 PM

* Added Pitot high resolution timer;

*

Hodified by Sandman on April 6, 1979 7:36 PM
Pinned down timer code;

=

* modificd March 26, 1979 1:07 PM - added RS232C hooks
* added poller dispatch code in realtime clock
" added bit and frame dispatch code in timer dispatch table

* Moditied March 22, 1979 9:35 PM by Chang for PushButten Boot
reptaced "CheckStop" and "CheckStopl" by “TimerRet"

“ Based Kernel.mc by CPT March 1, 1979

IMRESERVE[1,0,1007; * Don't use EPROM arca
IMRESERVE[2,0,100]; * Don't use EPROM area

RV[ temp,51];

RV[initr0,527;
RV[initrl,537;
RV[ initr2,64];
RV[initr3,65];

* The following definitions MUST MATCH THOSE IN RS232C MICRUCODE!!!

SctTask[TTask];

RV{LONotify, 407]; * Register containing notify value for Ethernet
RY{RFNotify,46]; * Register containing frame notify values
RV RXNotify,47]; * Register containing bit notify values

* End of RS232 definitions
RV[RSImage,42]; *Tmage of RS232 hardware rcgister

* RVIRWO,377:*temporary for ControiStore address during initial clear and recad/write
RV[RWO,56}; *temporary (or ConlrolStore address during initial clear and read/write

* RV RTCLOW,2567; *tow half of Alto RealTime clock
RV[RTCIOW, 5587; *Tow half of Alto RealTime clock

* RV| TMR3I8CON,247; *constant for 38usec timer
RV[1MR3BCON,54]; *constant For JBusec timer
RV[RTIMLR,577; *refresh timer register

RV[REFR, 777; *refresh address

RV[R377,77]; *use this register to clear R file

SET{BootStartloc,add[Ishift{ TimerinitPage2,107,372]]; *Push button start loc.
SET[ ReadyToGoloc,add[ Ishift] TimerinitPage2,10],3741]: *End of Prelnitialization

OnPage[TimerinitPage2]:
SetTask[0];
BootStart:
temp « (1000c), at[BootStartLoc]; * set task #0
temp « (temp) or {(116C);
apc&apctask « temp; * gotop Write CS locl
Returng

MC[FaultLoc, 100];
Set[BeginFault, 1007;
OnPage[ MimerinitPagel];
SetTask|0];
* Write at Location 1:
- T « APC&APCTask, goto[FaultOccured], AT[1];
L
initr0 « (50000C), at[11167;
initro « (initr0) or (160c);
initerl « (65000C);
initrl « (initrl) or (1c);
initr2 « (15C);
initrd « (1C);
t o« dnitr2

LY « initro; *T has data 2
APCEAPCTASK « initr3d;
WRITECSO0&2;

LU « dnitrl;

APCRAPCTASK « initr3;
WRITECS1;

initrd « (45C);

initrl « (1000C);

initrl « (dniterl) or (177C);
initr2 « (3C);

initrd « (0C);

t e initr2

LU « dinitr0; “T has data 2
APC&APCTASK ¢ initrd;
WRITECS0&2;

LU « dnitrl;

APC&APCTASK « initrd;
WRITECS;

temp « (161000C); * notify task #18
temp « {(temp) or (376C);

Page
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apc&apctask « temp;

Return;
SetTask[TTask];
RTMP « (100000C), at[13767;
CLRTIMERS: LOADTIMER[RIMP]; *Clear out &ll Timars
T « 0C;
R§232 « T;
RTMP « (RTMP) + 1, RESETMEMERRS; *Clear any pending memory errors
LU & (RTHP) AND (17C); *there are 16d timers
REFR « (0C), DBLGOTO[IHNITDONE, CLRTIMERS, ALU=07;
INITDONE:

LoadPage[ TimerPage];
RSimage « Oc, gotop[SctUplef];

OnPage[ timerPage;
SetTaskf{TTask};

SET[TimerBasce, ADD[LSHIFT[TimerPage, 107, 30077];

SET{ TimerTable, ADD[LSHTFT[ fimerPage, 107, 340]];

SET[AuxTimerTable, ADDILSHIFT{TimerPage, 107, 3601];

SET[RefroshBase, ADD{LSHLFT[TimerPage, 107, 2447]; * sharc mcl dispatch table

SetUpRer: .
Lty « TIMER; *Set up the Refresh timer
RTIMER ¢ (50000C);
RTIMER « (RTIMER) OR (2567C); *simple timer,value 10d,slot 17b

LOADT IMER[ RTIMER];

call[TimerReturnf, AT{TimcrBase, 357;
TimerWakoup: *Timer wakeups come here

t « (Dispatch[Timer,14,47), AT[limerBase, 36);

DLSP[Timers], AT[TimerBase, 37];

TimerReturn:
RIMP « (1000C); * transfer to task #0
RIMP « (RTMP) or (374C)
apclapctask « RIMP; * goto ReadyToGo
Return;

OnPage[ TimerinitPage2];
SetTask{0];
ReadyToGo:
LoadPage[ InitPage], al{ReadyToGolLoc];* goto START of TInitialtization
gotop[STARTT;

OnPagel073;
Setlask[17];
*Page Zero stuff
*We put the instiuction Tor BufferRefill here..
B o e e it e o e
*x377x%: gotop{.], at[37/7]; *dummy
* following 2 words replaced by the microcodes
* Joadpage| 0], goto[x377x], at{07; *buffer refill code is on page 0
* T « APCRAPCTask, goto{FaultOccured], AT[1]; "First, must save apc

FaultOccured:
RXAPC < T, AT[BeginFault];

T « GETRSPEC[ {477, AT[101]; *ctask, ncia
RXCTASK « T, AT[102]1; .
T « (GETRSPEC[103]) xor (377c), AT{103]; *sstkp, stkp (stkp is read complemented)

RXSTK « T, AT[104];

RIMP « 20c, AT[1057]; *Set stkp to 20 in case there was a stack overflow pending
Stkp « RTMP, AT{106};

T ¢« (GETRSPLC[107]) xnor (Oc), AT[107]; *aluresult, saluf (both read complemented)
RXALU « T, AT[110];

T « GETRSPEC[157], LOADPAGL{O}, AT[111]; *page, parity., boolreason

RXPPB « T, RESETELRRORS, GOTO[FaultStart], AT[112];

OnPagef TimerPage];

*Timer dispatch table for task 16
SetTask[TTask];
Timers:
REFRESH[REFRY], goto[RefreshNext], AT[TimerTable,00] ;*slot 17
ADDTOTIMER[ TMR3BCON], goto[RTCMext], AT[TimerTable,01]; *slot 16
GOTO [TimerRet], APCRAPCTask « RFNotify, AT[TimcrTable,02]; *slot 15 -~ frame dispatch
RETURN, AT[TimerTable,03]; *slot 14
RETURN, AT[TimerTable,04]; *slot 13 .
APC&APCTask « EONotify, GOTO[TimerRet], AT[TimerTable,05]; *slot 12 (Ethernet slot = EQTask)
RETURN, AT[Time;Table,06]; *slot 11
RETURN, AT[TimerTable,07]; *slot 10
RETURN, AT[TimerTable,10]; *slot 07
APC&APCTask « EONotify2, GOTO[TimerRet], AT[TimerTable,11]; *slot 06 (Ethernet slot = EQTask2)
RETURN, AT[TimerTable,12]; *slot 05
RETURN, AT[TimerTable,13]; *slot 04
RXNotify « (RXNotify) OR (RONotify), GOTO[.+2], AT[TimerTable,14]; *slot 03 (RS232 output)
RXNotify « (RXNotify) OR (ROHotify), GOTO[.+1], AT[TimerTable,15]; *slot 02 (RS232 output)
RXDoHotify:
APC&APCTask « RXNotify, GOTO[RXReturn], AT[TimerTable,16]; *slot 01 (RS232 input)
APC&APCTask « RXNotify, GOTO[RXReturn], AT[TimerTable,17];*slot 00 (RS232 input)

AuxTimers:
* goto[.]. AT{AuxTimerTable, 007]; * Refresh Task (Used elsewherc)
* gotol .], AT[AuxTimerTable, 01]; * Alto Real Time Clock (Used at RTCNext)
goto{ .], AT[AuxTimerTable, 027];
gotol .], AT[AuxTimerTable, 037;
goto[.], AT[AuxTimerTable, 04];
goto[.], AT{AuxTimerTable, 056];
gotof.], AT[AuxTimerTable, 06];
gotof .7,

AT[AuxTimerTable, 07];
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goto[ .7, AT[AuxTimerTable, 107};
gotol .}, AT[AuxTimerTable, 11]; * Etuernet slot = EOTask (doesn't use 1t)
goto[.], AT[AuxTimerTable, 127;
goto[ . ], AT[AuxTimeriable, 13];

* goto[ .}, AT[AuvxTimerTable, 14]; * RS232 output (Used at RXReturn + 1)

* goto[ .}, AT[AuxTimerTable, 157; * RS5232 output (MUsed at RXReluwn)

i gotol .}, AT[AuxTimerTable, 18]; * RS232 input (Used by RTClock at RICNext+l)
goto[ .|, AT[AuxTimerfable, 17}; * RS232 finput {doesn't use it)
SETTASK[167];

*Refresh has been started. Increment the address.
RefreshNext:
REFR « (REFR) + (20C), AT[RefreshBase, 07;
ClockLo ¢ (Clocklo) + 1, AT[RefreshBase, 17;
Skip[uo Carry}, REFR ¢ (REFR) and not (1000C), AT[RefreshBase, 47; *no carries beyond bit Gd
Clocklti « (ClockHi) + 1, AT[RefreshBase, 37];
ADDTOTIMER[RTIMER], AT[Refreshbase, 2]

* check for Midas halt

Tu « TdffFFault, 1,17, AT[RefreshBase, 6]; #* check for Midas
T « PRINTER, goto[TimerRet, alu=0], Al[RefreshBase, 107];
RIMP « T, AT[RefreshBase, 773;
T « RTMP « (RTMP) and (10000c), AT[RefreshBase, 11]
T e (PRINTER) and (T), AT[RefreshBase, 127;
skip[alu#0], AT[RefreshBase, 13]
return, Al|RefreshBase, 207];
goto[ .|, SETFAULT, AT[RefreshBase, 217;
return, at[RefreshBase, 227;

TimerRot: RETURN, AT[RefreshBase,6] ;
“Increment RTCLOW by 40, The disptay task will check the
*sign bit, and increment MM 430 and clear the bit +if it is on.
* Test if time for an RS232 poll {every 256 x 38 usec, ~ 10 msec)
RTCHext:
LU ¢ LDF{RTCLOW, 3, 107, AT{AuxTimerTable, 01]: * Check if bits 3..12 are zcro
SKIP[ALU=0], RTCLOW « (RTCLOW) + (40C), AT[AuxTimerfable, 167;
RXReturn:
RXNotify « (RXMotify) AND NOT (3C}, return, AT[AuxTimerTable, 15];
RXMotify ¢ (RXNotify) OR (RPNotify), GOTO[RXDoNotify], AT[AuxTimerTable, 147;

END;

Page
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TITLE[uiDEFS];

*Tast edit by Chang August 20, 1979 6:36 PM, move fimer's regs
* edit hy CPT December 22, 1978 3:18 AM

* edit by Sandman March 23, 1979 3:02 PM

*UIDEFS.MC -definitions FPor IUTFP revision I

SETLuiUTFPBASEADDR, LSHIFT[wiUTFPPAGE,10]]; *FIRST ADDRESS OF UTFP PAGE

*REGTSTERS AND CONSTAMTS USED BY UTFP TASK
SETTASK[uiUTFPTASK };

SET[uiREADSTATREG, 1];

SETT uibDBREG, 1],

SET[uiCREG,27;

SEV[uiHEBUF, 3];

SETLuiCXREG, 4];

SET[uillTAB,57;

SET[uiBPREG, 6 ];

SET[ uiCURSM, 7];

SETLuiDBADDR,ADD[ I shift[uiUTFPTASK, 47, 11];

HC[BTkBkgndBit,100];

RV[uiDWA,0]; *bit map base rcgister

RV uiDWAL, 17;

RV{uiTEMP , 2], *must be even/odd pair, see uiDCBDOMNE for PFETCH2
RV[uiTEMPL,37);

RV uiMPSTATUS, 4 *bits 0-4: count.5:7: part.14-17: vs STATE

RV 0 iMOUSEDELXY 65 *BITS 0-5: XDELTA, 10-15: YDELTA
RV{uiTMSG,67; “INCOMING PARTIAL MESSAGE

RV[uiXtSG,7]; *MESSAGE HELD FOR POSTING BY VSYNC .

RV{uiLINK,10]; *DISPLAY CONTROL BLOCK WORD 0

RV{u iNWRDS, 11]; *DISPLAY CONTROL BLOCK WORD 1

RV[uibBA,127; *DISPLAY CONTROL BLOCK WORD 2

RV[uilEPAT, 127 *Used during initiatization only

RV{uiSLC, 13%; *DISPLAY COHTROL BLOCK WORD 3

RV uiltCADDR, 137]; *Used during initiatization only
RV{uiQTEMP,107]; *Used for Stored4 to post mouse buttons (uivs4)
RV[uiQTEMPL, 117;

RV[uiQTEMPZ, 127];

RV[uiQTEMP3, 13];

RV{uiBUIPTR, 147;

RV{uilLCNT,14]; *Used during initiatization only
RV{uiCRWORD,15]; *IMAGE OF HARDWARE CONTROL REGISTER
RV[uiVSCOUNT,167; *Count of Tlines per field.

RV uiHELINK, 167; *Used during initialization only

RV uiLINESPERFIELD, 177; *694 = 1122b lincs per field
mep Ipiilo, 122 ];

ncf1pfhi, 1000];

RVEuiCCo,10]; * used during initialization only
RV[uiCCtL, 11]; used during initialization only
RV[uiCCz,12]; used during initialization only
RV[uiCC3,13}; used during initialization only

* RV[RTCLOW,257; *Must be the same as timer's
RV[RTCLOW,656]; *Must be the same as timer's

RVfuiCX,30]; *Cursor X
RV{uiCY,31]; *Cursor Y

RV uiCNT,327;:

RV uiBASE,347; *“BASE REGLSTER PAIR
RV[uiBASEL,35];

RV uiNBUFPTR,367;
RV[uiBUTTONS,377;

" display constants

*COUNTS (BITS 1-9) AND PATTERNS (BITS 12-16) FOR HE RAM
mc[her0l, 203]
mc[herll, 201]
mc[herlh,20400]
mefher2l, 2003;
mc[her31, 1017:
mc[her3h, 12400
mc{herdl, 203]
mc[herdl, 307]
mc|herbh, 5400]
ncfherél, 106};
mc[her?7l, 116];
mclherd?, 107]
mclher9l, 110]
mc[ herdh,35400]
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insert[d0lang;
NOMIDASINIT; LAHGVERSION; MULTDIB;
insert{GlobalDefs];
insert{UIDefs];
titTe[UlTnit];
*Tast edit by Johunsson Apeil 7, 1979 12:29 PH

*Initialization for TUTFP
SETTASK[uiUTFPTASK];
ONPAGE[DisplayInitPage];

1
disptayinit: uiHEADDR « {ZERO), AT[DisplayInitLloc];

QUTPUT[uiHEADDR, uiCREG]; *CLEAR THE CONTROL REGISTER
GiHEPAT ¢« her0l, CALL[UiLOADHET; *LOAD THE HORIZONTAL EVENT RAH

WIHEPAT « (herlh)

WiHEPAT « (uillEPAT) or (herll) ,CALL[uiLOADIIE];
UIHEPAT « (her21), CALL[uiLOADHET];
WiHEPAT « (her3h)

WIiHEPAT « (UiHEPATi or (her31) ,CALL{uiLOADHE];

uiHEPAT

- (herdl), CALL[UiLOADHL] ;

UitlEPAT « {(herbh)
uiHEPAT « (uillEPAT) or (herbl) CALL{uiLOADHE];

uiHEPAT

(her81), CALL[uilLOADHE] ;
UiHEPAT « (her?71), CALL[uiLOADHE] ;
WANEPAT « (her81), CALL[uilLOADHE] ;

UTHEPAT « (herdh)
UiHEPAT

- (WillLPAT) or (herdl) ,CALL[uilOADHE];

UiHELOADED
uiBASE « zero;
uiBASEL « zero ;
Uil INFSPERFIELD « 1pflo ;
QiLINESPERFIELD ¢ (uiLINESPERFILLD) or (1pfhi) ;

*set keyboard words to -1 (key up)
wiTEMP « 177000C;
T« WilEMP « (uiTEMP) or {30C); * 177030
uiCCo « (ZERO)-1;
uiCCt « (ZERD)-1;
wicCt2 « (ZERO)-1;
uiCC3 « (ZERO)-1;

PSTOREATUABASE  uiCCO]; * mouse, keyset,etc.
T ¢ UWiTEMP « (uiTEMP)r(4c); * 177034
PSTOREA[uiBASE ,uiCCOT]; * keyboard[0:37.
T e wilEMP « (UiTEMP)+(4c): * 177040

*

PSTOREA[ uiBASE , uiCCOT; keyboard[4:7].
uiCRWORD « (220C); *ALLOW WAKEUPS, CDIAG@OM
QUTPUT{uiCRWORD ,uiCREG]; *ALLOW WAKEUPS

uiTEMP « 377C;

QUTPUT[uiTEMP ,0iHTAB]; *load the HTAB counter with 377

WiTMSG « (ZERO);
WiMPSTATUS « T « ZERO, call[uiFINHE]

uil.INK « T, loadpage[uiutfppage]; *First wakeup comes here

uiBUFPTR «Te 377C,GOTOp[uiCSDONE];

*SUBROUTINE TO LOAD THE HORIZONTAL EVENT fIAM
*( ADDRESSED VIA CXREG)
uiLOADHE : T « LDF[uiHEPAT,1,11]
UIHECNT « (T);
uiHELOADLOOP: uilECNT « (uiHECNT)-1;
GOTO[uilFIMHE ,ALU<O], usectask;
OUTPUT[uiHEADDR, uiCXREG];
UiHEADDR « {(uiHEADDR)+1;
QUTPUT[uiHEPAT, uiHEBUF],goto[ uiHELOADLOOP];
UiFINHE: RETURHN;

endfuiinit];

Mage
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insert[d0lang];

HOMIDASINIT; LANGVERSION ; MULTDIB;
insert[GlobalDefs];
insertfUlbefs];
TITLE[extended-address-UITASKY;

*Task microcode for IUTFP

* Last modified by Chang, August 20, 1979 6:38 PM, wmove Timer's regs;
“ modified by Johnsson, April 7, 1979 12:29 PM;

SETTASK[uiUTFPTASK];

ONPAGE[UiUTFPPAGE];

SET[uiPART,ADD[ uiUTFPBASEADDR, 207]; *which part of the backchannel message 1s coming.
SET[uiSHCUR, ADD[uiUTFPBASEADDR,60]]: *cursor shift

*Subroutine to check for and gather nessages.
“Calt with DISPATCH[uiMPSTATUS, 5,31, CALLL uiCHKMSG ;
*Returns without tasking
uiCHKMSG: DISP[uiPARTOY; *Dispatch on MPSTATUS.PARY
*Test for message (IOATTN)
WiPARTO: GOTO[uiMSGRTN1, NOATTEN], uscctask, AT[uwiPART,07;

WiMPSTATUS « (uiMPSTATUS) OR (110400C) ,RETURM; *START MSG,
*Set uiMPSTATUS.PART=1, uiMPSTATUS.COUNT=-14
wiPART1: T « (1000C), DBLGOTO[uiINCXY,uiNOINCXY,TOATTEMN], AT{uiPART,1]; *+X bit
wiPARTZ: T « (177000C), DBLGOTO[uiINCXY,uiNOTMCXY ,TOATTEN], AT[uiPART,2]; “-X hit
wiPART3: T « (1C), DBLGOTO[uiINCXY, uiNOINCXY IOATTEN], AT[uiPART,37; *+Y bit
wiPARTA: T « (177C), DBLGOTOLuiiNCXY,wiNOTNCXY, LOATTEN], AT[uiPART,a}; *-Y BIT
wiINCXY: uiMOUSEDELXY « (uiMOUSEDELXY) + (T);

uiMOUSEDELXY « (uwiMOUSEDELXY) AND NOT (400C);
UINOINCXY: uiMPSTATUS « (uiMPSTATUS) + (400C),GOTO[uiMOREMSG]; *Increment part by 1
UiPARTS: T « uiTMSG « RSH{uiIMSG,1], DBLGOTO[uiMSGONE, uiMSGZLRO, [OATTEN], AI{uiPART,5%;
WIMSGONE: T « uiTMSG « (uiTMSG) OR (100000C); *QR a 1 bit into the message.

*Increment (Negative) count.
UiMSGZERC: uiMPSTATUS « (uiMPSTATUS) + (4000C), DBLGOTO[ uiMOREMSG, uiENDMSG,RCO];

wiMOREMSG: USECTASK;

wiMSGRTNL: RETURN;

“Post the keyboard and wmouse buttons

uiFNDMSG: te Tcy[uitMSG,1]; *bit 1 is the keyboard change bit
wiBUTTONS « T, goto[uiNOKBOCHANGE, alu>=0]; *save buttons

uiKBDCHANGE: t ¢« V1dr{uiTMSG,4,10}; *keyboard data
uiXMSG « (IshfuiXM$G,10]) or (L);

wiNOKBDCHANGE : USECTASK;
uiMPSTATUS « (uiMPSTATUS) AMD NOT (177400C),RETURN; *Clear count and part.



UlTask.mc 3-Nov-79 19:15:53 Page 2

*Do horizontal processing. We know that the controller needs data.
xpreVso: DISPATCHLuiMPSTATUS, 6,37, call[uiCHKMSG];
preVs0: Te 2C, call[uiCheckCursor];

uivs0: OQUYPUTLuiNBUFPTR,uiBPREG]; *precomputed uitiBUFPTR to hardwarc.
T « (uwiDBA) AND NOT (17C);
ViDWA « T;

*Start the Tirst LOFETCH

uiDWT: {OFETCH16[uiBASE,uiDBADDRY;

*Calculate the read buffer pointer, the count, and next line's DBA
*in the shadow of the first IOFETCH (If there is to be more than one).
T « wiBUFPTR « 377C; '
GiNBUFPTR « (uiNBUFPTR)-(357C); *From here on, wiNBUFPTR s used
*for the count (-(NWRDS + (ADDRESS and 173)})
TERHMASKL u iNWRDS T,
WiBUFPTR « (uiBUFPTR)-(T); *377- number of words for the display
wiBUFPTR « (uiBUFPTR) OR (100000C); *Wakoup disable bit
Te (RHMASK[GiNWRDST)+(T); * T ¢ 2%NWRDS
WiDBAC(uiDBA)+(T); *uiDBA is now set up for the next scan line
WiDWACTC(uiDWA)+(20C), CALLLuiDWTL];

*L.oop for second through Nth IOFETCH.

WiDWTL: wiNBUFPTRe(uiNBUFPTR) +(20C),GOTO[uiBUFD2Z, R>=07];
LOFETCHLIG[ uiBASE, uiDBADDRT, GOTO[u iBUFD2X, ALU>=0T;
WiDWACT (0 iDWA)+(20C ), RETURN;

wiBurD2: uiVSCOUNT « (uiVSCOUNT)- 1, DBLGOTOf uilENDFIFLD, uiCONT,R<CO]; *check for field done
WiBUED2X: uiVSCOUNT « (uiVSCOUNT)-1,DBLGOTO[uiENDFLELD , uiCONT, RCO;
WiCONT: uiSLCe(uiSLC)-1,0BLGOTO[uiDCBDONE , uiMDCB2,RCOT;

*Calculate the next 1ine's uwiNBUFPTR
*in the shadow of the Tast IOFETCH16
uiMDCB2: uiNBUTPTR « 377C;
TelDF[uibDBA, 14,47;
WiNBUFPTR « (uiNBUFPTR)-(T);
TCRIMASK[ u iNWRDS ]
UINBUFPTR « (uiNBUFPTR)-(T);
QUTPUT[uiBUFPTR,uiBPREG], goto[xpreVSo];

*The DCB is finished,
uiDCBDONE @ DISPATCHf uiMPSTATUS, 5,37, CALL[ uiCHKMSG ];
Te(uwil INK) ;
WiBASEL ¢ 0C, GOTO[uiGelNextDCB,ALU#0T;
*The DCB chain is oxhausted.
QUTPUI[uiBUFPTR,uiBPREG]; *Send read BUFPTR to the hardware
T « 2C, callfuiCheckCursor]; *does TASK return
gotofuiVsi];

uiGetNextbDCB:
WiBASE « T; *T contains LINK. Set base register to point to next DCB
OQUTPUT[uiBUFPTR,uiBPREGT]: *Send read BUFPTR to the hardware
WINBUFPTR ¢ 377C; *Init for later
nop; *two instr after output
PFETCHZ [ wiBASE,uiDBA,2]; *Fetch DBA,SLC
wiBUFPTR « 377C; *Init for Tlater

*Check for long pointer addressing
PFETCH2[uiBASE,uiLINK,0]; *Fetch Link,NWRDS
LUcuiSLC,goto[uilong,R<0};

*Short Pointer
T « uibDBA;
WiBASE « T,goto[uikvenQdd];

*LLong Pointer

uilong:
PFETCH2[uiBASE ,uiBASE,47]; *fetch directly into the base register
uiSLC « (uiSLC) AND NOT (100000C); *clear the sign bit

*Bias uiDCB.SLC by -2. MNote that if uiDCB.SLC = 0 OR 1, at least one
*scan line will be displayed.

uibven0dd: LU ¢ LDF[uiCRWORD,17,17; *Check LvenField
uiSLC « (uiSLC)-(2C),GOTO[uiDBAQK,ALU#OT;

uiDBABAD: T« RHMASK[uiNWRDST;
UiBASE « (uiBASE)+(T);

uiDBAOK: TeLDF[uiBASE,14,47; *Set up NBUFPTR for the noxt scan
uiNBUFPTR « (uiNBUFPTR)-(T);: *uiNBUFPTR « 377C earlier
TeRIMASK[uiNWRDS];
uiNBUFPTRe(uiNBUFPTR)-(T);

*Now fix up the base register so that it is hex aligned and DBA contains the residue

T ¢ (uiBASE) and (17C);

uibDBA. « T;

uiBASE « (uiBASE) and not (17C);
“fix up the high half of the base register

T « 1sh{uiBASEL,107];

UiBASEL « (RHMASK[UiBASE1])+(T)+1;

Te 2C, callfuiCheckCursor]; *returns to VS2

*We have just picked up a new DCB. We must output UTAB,
“then go to narmal state 0 processing.
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uivs2: T « LDFLuiNWRDS,2,67]; *calculate HTAB
LUSLDF[uiNWRDS, 1, 1]; *black background bit
UiBUFPTR « (uiBUFPTR) - (T)-1,GOT0f.+2,ALU#OY; *uiBUFPIR « 37/C earlier
uiBUFPTR « (wiBUFPTR) AND NOT (200C);
OUTPUTLwiBUFPTR,uilTAB],goto[uiV30]; *send it

uiENDFIELD: uiBASEL ¢ 0C;
uiCRWORD « (uiCRWORD) xor (3C), yoto[uiFD1];
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*Wa have displayed the entire chain and the field is not dono.
*Wait for end of field.
xpreVSi: Fe 2C, call[uiCheckCursor];
preVSt: call[uiWAKEOFF];
uivS1l: DISPATCHLuwitPSTATUS,5,37T, CALL[uiCHKMSG;
WiVSCOUNT « (uiVSCOUNT)-1, GOTO[uiFIELDDONE, R<O];
goto[xpreVsi}y;

*Turn of f wakeailow and return

UiWAKEQFF: wiCRWORD « (uiCRWORD) AND NOT (200C); *AllowWake ¢« 0
OUTPUTT uiCRWORD ,uiCREGT;
uwiCRYORD « (uiCRWORD) OR (200C);
wWiBUFPTR « 377C; *set up for naxt run.

* OUTPUTL ui CRUORD, wiCREG], return;
OUTPUT[uiCRWORD, uiCREG];

OQutputwait:
nop;
return;

*Check for cursor visible., FEnter with T=2,
wiCheckCursor:
WiCYe(uiCY)-(T),GOTO[uiCURRET, , R>=07;
wiCX ¢ (aiCX)+(1000C);
LU « LDFLuiCX,3,17;
GOTOTuiSENDCX,ALU=0T;

wiCx « 5C; *finished displaying the cursor
uiCy « 10000C;

uiSENDCX:
OUTPUT[uiCX,uiCXREG],goto[Outputwait];

¢iCURRLT: return;

#Mg field is finished. Make Vsync pulse.
uiFIELDDONE .
uiCRWORD « (uiCRWORD) XOR (3C): *complement field, set PreVvs.
4iFD1:  WiBUFPTR « 200C;
*send black background so Lhat hsync won't be screwed up
QUIPUT[uiBUFPTR,uilTABY, call[uiWAKEOFF]; =returns to uiVs3

Page
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*Yie arc in the first scan line of a vertical sync pulse.

*Post the mouse COORDINATES to core.

uivsS3d: uiBASE « 0C;
Fe (UiBUFPTR)+(25C); *424h AND 426b = Mouse x »md y.
PFETCH2[uiBASE, aiDBAT: *uiDBA and uiSLC are used as Lemps,
DISPATCH[ wiMPSTATUS, 5,37, CALL[ uiCHKMSG];
WIMOUSEDELXY ¢ LCY[uiMOUSEDELXY,117],DBLG0TOLuiSEML, niNSEML, RCO];

UiSEML: T « 177C,GOTO[uiSEMIFINT;

UINSEML: T « (ZERO)-1;

WISEMLFTH: T« (LDF[uiMOUSEDELXY,7,77) XNOR (T)
uiDBA « (uiDBA)F(T);

TeuiMOUSEDELXY«t BF[ uiMOUSEDELXY, 0,77, DBLGOTO[ uiSEM2 , uiNSEM2, R<OT;

yiSEM?: T « (uiMOUSEDELXY) XNOR (177C);
WINSENZ: uiSLC « (uiSILC)1(T);
Te (UiBUFPTR)+(25C);
PSTORE2f uiBASE,uiDBA], *Restore coordinates
uiMOUSEDELXY « (ZERO), call[uiWAKEOFF]; *returns to uivS4

Page
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*Post the mouse BUTTONS

uwiVSa: uiBASE«177000C; *H0TE modiTication of uiBASE
UiBASEC (uiBASE)+(30C); *Fetch 177030
PFETCHL[uiBASE, uiQTENP,07; *uiQlEMP overlays L1NK, NWRDS, DBA, SLC.
DISPATCHL u iMPSTATUS, 5,37, CALLL uiCHKMSG];

*convert UTFP mouse button order into ALTO order

*On the UTFP, Lthe sequence for the buttons (BUTTONS[13:161) is right
=middle,Teft, and 1's mean buttons depressed.

*On the ALTO, 177030[16:177 correspond to left,right,middle, and 1's
*in memory incan button NOT depressed.

te 1df[uiBUTTONS, 13,17; *right button
wiTEMP « t;

Lo« TdffuiBUTTONS,14,17; *middle button
WiTEMP « (1shfuiTEMP,1]) or (t);

t ¢ (uiBUTTONS) and (4C); ™left button
t e (uiTEMP) or (L),

wiQTEMP « (uiQTEMP) or (7C);

toe wiQTEMP « (uiQTEMP) xor (L);

* dignore wiQTEMP1 and uiQTLMP2
uiQTEMP3 « t;

non; * wait for write of register-
PSTOREATUIBASE, uiQTEMP,07;

uiBASE « ZERO; *resct base register

*Fetch new deb chain header and dinterrupt mask.
T ¢ (uiBUIPIR) 1 (21C); *Tea20, Since uiBUFPTR=377
PFETCH2[uiBASE, uiLINK]; *Get new dcb header from 420, intmask from 421,

*check for realtime clock update
*save STKP
* uiTEMP « 325C; *Point to RTCLOW

uiTEMP « 355C; *Paint to RTCLOW

Te nSTKP;

STKP « uilEMP, uwiTEMP « T NoRegllockOK;

UiTEMP « (uiTUMP) XOR (37/C); *STKP read inverted

STACK «(STACK) AMD NOT (100000C),GOTO[uiNORTCOV,R>=0];
*must update RTC

uiTEMP1¢400C;

Te(uiTEMP1)+(30C);

PFETCHI[uiBASE, uiTENP1];

UiTEMPL « (uiTLMPL1) =+ 13

PSIORELI[uiBASL, uiTEMPL |;
*cause vertical field interrupt
uiNORTCOV: STKP « uiTEMP;

Toadpage[0];

T « uiNWRDS, callp[Dolnt}; *interrupt mask retched from 421 above

uiNOTMR: call[uiWAKEGFFT]; *Returns to uiVSs
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“Post the keyboard

uivss:

uikpPOsT:

uikbD:

uiKDOWN :

Tu & LHMASK[uiXMSGT, call[uikPOSTT];

Tu ¢ LHMASK{ @ iXMSGT], call[uikPOST]; *do it again for obher byte
DISPATCH uwiMPSTATUS, 5,3 1, CALLLuiCHKMSG];

wilASE « ZERO, GOTO[preVse];

uiTEMP « KeyTableH,goto[ . +2,alu#0]; *if wno data, return right away
wiXMSG « 1sh[uiXMSG, 107, return; *shift to other keyboard char

uiTEMP ¢ (UiTEMP) or (KeyTablel): .

t « Tdf[uiXMSG,1,5]; *Get word number (4 bytes par word)

uiTEMP ¢ (uiTEMP) + (T); *form final address

too Tdf[uiXMSG,6,1%: *set h2 to high/low word

APCEAPCTASK « uiTEMP; *Address to read in Control Store

READCS; *get the word

L ¢ CSDATA, AT[uiUTFPBASEADDR,3007; *must be at an even location for READRCS
uiDBA « t;

Tu « LDF{uiXMSG,7,17; *low or high byte

goto[ .+¥2,aluf0], uiBASE « 177000C;

0iDBA « RSH[uibBA,10]; *Need upper byte

uiBASE ¢ (uiBASE) +(34C); *wiBASE ¢ 177034C

Te(LDF[uiDBA,16,37): *Get word number

PFETCHI{uiBASE , uiNWRDS]: *uiNWRDS is a temp - fetch Alto kbd word
wiDBA « LOF[uiDBA, 11,47}; *Get bit number

UiBASE « (UiBASE)+(T); *lix base register for store

WITEMP « T « 100000C; *Do the Funclion uiTEMP « 100000 rshift uiDBA

WiDBA « RSH[uiDBA- 17, goto[.+2,REVENT]; *Lest bit 15
WiTEMP « T « RSH{uiTEMP, 17; *shift 1

uibBA ¢« RSH[uiDBA, 17}, qoto[.+2,REVENT; *tesl bit 14
uiTEMP ¢ T « RSH[uitEMP 27; *shift 2

WiDBA © RSH[uiDBA, 1], goto[.#2,REVEN]; *test bit 13
WiTEMP « T « RSH{wiTEMP,4]; *shifl 4

uibDBA « RSH[uiDBA,17, goto[.+2 , REVEN]; *test bit 12
UITEMP « T « RSH{wiTEMP,107]; *shift 8

*test for key down (0) or up (1)

UiXMSG ¢ TshfuiXM5G, 107, DBLGOTO[ uiKDOWN, uikup, r>=07

uiNWRDS « (uiNWRDS) AND NOT (T), GOTO[uiKSTORE]: *key down, clcar bit

uikUP: uiNWRDS « (uiNWRDS) OR (T); *key up, set bit
WiKSTORE: goto[uiMSGRTNIT, PSTOREL[uiBASE,uiNWRDS,0]; *store word

prevse:

uiBUFPTR « 377C, call[uiWAKEOFF]}; *returns to uiVsSe

7
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*Set up the cursor.

*Get cursor coordinates from 426b (X), and 427b (Y).

wivSe: T« (WiBUFPTR)+(27C); *uiBUFPIR = 377 on entry.
PFETCH2[uiBASE,uiCX]; *Curser X,Y coordinates
DISPATCHL uwiMPSTATUS, 5,37, CALLL uiCHKMSGT;

*Experiment has delermined that the cursor 1s 3 nibbles to the left

*and ono scan line below its proper position. We fudge...
uiCy « (uicCy)+1;
uiCX « (uiCX)+(14C);

*The even scan Tines of the cursor will be displayed it CY 1is even
*and the field is even, or if CY is odd and the field is odd,

*Otherwise, the odd scan Tines will be displayed.
WiBUFPTR ¢ (uiBUFPTR)+(32C); *uiBUFPTR « 431b

“The cursor X counter is Tloaded by HSF from CXREG, Tt is

*clocked by [(EdgeClock and SclCursM) or (NC1k and (IISF or VS'))]

*When the cursor is visible, -X is loaded into the CXREG in

*scan line preceding the cursor, and Lhis value is loaded into
*Lhe cursor counter by HS. ‘When VS=0, the cursor counter is
*jgcremented by NCik, and when it becomes 0, the next b nibbles

*sent to the display.

*Here, we wank the cursor counter to address the cursor mcmory so
*that we can load il. WYe send 0 to CXREG, and during cach of the
*next 8 scan line times we will send 5 byles of cursor data to the

*memory, then send a new segment value to uiCXREG,
y g

*uiVSCOUNT is used to hold the value to be loaded into uiCXREG.

uiVSCOUNT « 1000C; *Start load at segment 1,

TelDF[uiCRWORD,17,17; *How finish sctting up the pointer to Lhe

“cursor area in main storage.
Te (LDF[uiCY,17,17) XOR (T);
Te (UiBUFPTR)+T;
uibDBA « T, goto[uiMORLCSETUP];

Page
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uiMORECSETUP: OUTPUT[uiVSCOUNT, uiCXREG], call[uiWAKEQFF];

*Load onc segment of the cursor memory (5 bytes plus one zero byte).
*The address was set up during the previous scan line.
wiVS7: T « uibDBA; *Pointer to cursor segment
PFETCHI[uiBASE, uiTEMP]; *Felch sogment
DISPATCH[ uiMPSTATUS, 5,37, CALL[ uiCHKMSG;
uiDBA ¢ (uibBA)+(2€); *Incremant pointer (by 2 due to interlace)
DISPATCH{uiCX,16,2]; *Determine amount to shift word.
DISPLuiSHCO |, uiTEMPL « 17C;

*Subroutine for loading the cursor memory:
WiSENDCUR: uiNWRDS « T, uscctask; *uiNWRDS is a temporary, not used during VS.
OUTPUT[uiNWRDS, uiCURSH], return;

WiSHCO: Te 0C, GOTO[uiSHCDONE], AT[uiSHCUR,07
WiSHC1: T ¢ LSH[uiTEMP, 37, AT[uiSHCUR,1T;

WITEMP € RSH{uiTCMP, 1], GOTO[uiSHCDONE];
WiSHCZ: TeLSH{uiTEMP, 27, AT uiSHCUR,2];

WiTEMP « RSH[uiTEMP,27,60TOL uiSHCDONE];
WiSHC3: T « LSH[uilrMP, 1], AT[uiSHCUR,3];

UITEMP ¢ RSH{uiTEMP,37, GOTO[uiSHCDONE];

WiSHCDONE: uiTEMPL « (uiTEMP1) AND (T);
WiCNT « 2C;

wiSENDCLOOP: Toe EDF[uiTEMP, 0,47, CALL{uiSENDCUR]; *Loop for first 4 bytes
WiCNT ¢ (uiCNT)-1, GOFO[uiDONECUR,R<0];
UITEMP © LSHfuiTEMP, 47, COTO[uiSENDCLOOPY;

wiDONECUR:  QUTPUT[uiTEMP1,uiCURSM]; *Send bth byte.
LUe LDF[uiVSCOUNT, 3,17,
OUTPUTTuiTEMP ,uiCURSM],GOTO[ uiCSETUPBONE ALUYOT; *TIMP is 0 (6Gth byte)
UiVSCOUNT « (uiVSCOUNT)+(1000C),GOTO[uiMORECSETUPT; *Increment segment address

wiCSETUPDONE:  Te LDF[uiCX,6,10]; *CX counts nibbles, not bits
uiCX « (ZFRO)-T; *And it is necgated.
LUCuiCRWORD, goto[uiCSDONE,RODD]; *Test field
WiCYe(uiCY)-(1C);
uiCSPONE uiVSCOUNT«5C;
QUTPUT[uiVSCOUNT,uiCXREG], call[uiWAKEOFF]; *returns to uiVS10
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e are in the last scan Yine of a vertical sync pulse.
*Set up uiVSCOUNT for the next field.
*uilL (K has rva20, fetched during VS4.
uivs10: uiCRWORD « (uiCRWORD) AND NOT (2C); *PreVS « 0
QUTPUT{uiCRWORD , uiCREGT;
@iBUFPTR « (uiBUFPTR) OR (100000C);
IU ¢ LDF[uiCHWORD, 17,17;
T « uiLINESPERFIELD,DBLGOTO[uiEVX,uiODX,ALU=0T;
uifVX: uiVSCOUNT « T, GOTO[uiDCBDONLT;

uiobX:

UiVSCOUNT « (ZERQ)+(T)+1, GOTO[uiDCBDONETL;

end[uitask];

Page
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TitTe[XWbefs]; * Definitions for Xarox wire microcude

Last modifiad by Murray on September 15,

1979  12:03 PM
Base req changes
modified by Murray on September 13, 1979 7:47 P

moditied by Chang on August 22, 1979 6:00 PM, move Timer's regs & CS$B
Chang on August 10, 1979 8:18 AM, Re-Change CSB

medified by Chang on August 3, 1979 12:00 PM, Change CSB As s:gnmant%

modified by Chang on June 25, 1979 9:36 M, YOﬂotxfyz = 344

*
w
L]
"
* modifiet by
%
x
»

modificd by Roy Ogus on June 13, 1979 12:26 PM

SET TASK [0]; *For R addressing

* Defs in GlobalDefs

SetfEITask, *]; * Wire input task number

Set[EQTask, *]: * Wire output task number

SetfEITask2, *]; * Wire input task number (sccond controiler)
Set[EOTask2, *]; * Wire output task onumber (sccond controller)
Set[EEPaga, *]; * Emulator (Tor SID) page number

Setf EIPage, *]; * Wire inpul page number

Set[ EOPage, *]; * Wirc output page number

%

*Dispatch table locations

Set[EFBase, LSHIFT[EEPage, 10]];
Set| LESTOLoc, ADD [EfBase, 1207]; * Dispatch location for SIO (bits 16,
Sel[EE28T0Loc, ADD [EEBase, 14071, * Dispatch ltocation tor SIO (bits 14,

* Note following def in GlobalDefs

Page

17)
15)

* Qulput notify Tocaticn

*Sel{RS232S[0Loc, add[LShittL[EEPage,107, 370]};

*Address constants

SetfEIStartloc, ADD[LSHIFT [EIPage, 107, 1607]; + Input notify location
Set{EOStartLoc, ADD[LSHIFT [LOPage, 107, 130771 * Qutput notlify location
Set{bL1Startloc2, ADD[LSHIFT [LIPage, 107, 164]]: * Tnput notify location
Set{E0Startloc2, ADD[LSHIFT [tuPage, 107, 134]7];

Set[ 0T imerDoncloc, ADD[LSHIFT [EOPage, 10], 11077; * Qutput TiwmcrdDone notify location
* Use to write state from Task 0

MCIXOWriteState, ORG LSHIFT[FOTask,47,07];

MC[XIWritceState,OR@ I SHIFT[EITask,47,07];

MCEXOWriteState?, ORG[LSHIFT[EOTask2,4],0]];

MC[XTIWriteState2, ORGLLSHIFT[ V[ fask2,4],0]1];

* Constants Lo define microcode type. Mask used for SI0 return.
MC[ATtloLtherMask, 774007]; * Alto Ethernet emulation
MC[EtherIOCBMask, 374007; * Ethernet hardware I10CB microcode
MC[ XWireIOCBMask, 57400}; * Xerox Wire hardware 10CB microcode

* 1/0 Address Registers
Set| XiData, 3];
Set[Eltost, 1];

Set[ XWStatus, 2];
Set[ X0OData, 17;

Set{ XWheadState, 27;
Set{ XWwWriteState, 0];

#  REGISTER definitions

* See XWTask.mc for description of register usage.

* These are task specific registers,

* there is an identical set for input and output task.

* Note: reg. 0 and 1 used by Dolnt.

RV[ InitialCSB, 0]; * CSB pointer passed o this reg from initialize.mc
RV[ XWTemp, 27;

RVEXWCompletion, 3]; * Not used very often
RV[ XWIndex, 4]; * Quad word fetch

RV| XWCount, &67]; * These must match the tayout
RV XWPtr, 6]; RV XWPLPHT, 7];

Input data

Host ID (Lthernet only)
Status/State register
OQulput data

State register read
State register write

in the T0CB

RV[XWIOCB, 10];

RV[ XWIOCBHi, 11];

RV[XWCSB, 12];

RV[ XWCSBH1, 13];

RV{XWTemp1, 147; RV[XWTemp2, 157; RV[XWTempd, 16]: RV[XWTemp4, 17];
* Register definitions for first 4 words of CSB (overlay others)
RV[XWCSB1, 47]; RV[XWHextIOCB, 571; RV[XIHALo, 63; RV[XIHAHi, 7];

* State Register command words

KMC[XWSetPurgeMode, 2601; * Sets: Enable Input, PurgeMode
MC[XWSetOutputfOP, 107]; * Sets: Enable Output, OutputfOP, JamEnable
MC| XWEnableInput, 220]; * Sets: Enable Input

MC| XWEnableOutput, 103]; * Sets: fnable Output, JamEnable

MC[XWDisableInputOutput, 300]}; * Clears: Input and Output
MC[XWDisableInput, 200}; * Clears: Input state register
MC[XWDisableOutput, 100]; * Clears: Output state register

MC[XWPream, 262]; * Xerox Wire preamble

*Status bit definitions: as read with Read State/status command.

* Status bits (Ethernst)

SET [XSIJam, 100000]; * Receiver-detected ro1lision (Jam)

SET [XSOURun, 40000]; * Qutput Underrun

SET [XSIORun, 20000]; * Input overrun

SET [XSOCOLL, 10000]; * Transmitter-detected collision (Collision)
SET [XSICRC, 4000]; * Input Bad CRC

SET [XSOFAULT, 2000]; * Qutput Data Fault

SET [XSOPAR, 10007; % Qutput Bad Parity

SET [XSIBA, 400]; * Input Bad ATignment

MC[XISMASK, ORE[XSIJam, XSIORun, XSICRC,

XSIBATL:

* Status bits reported for input command
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MCLXOSMASK, QRA[XSOURun,
MC{X0Co11lisionMask, XSOCOLLJ;

* Status bits (Xerox Wire)

SET [XXSIBA, 100000];

SET [XXSTORum, 40000];
SET [XXSIJam, 200007];
SET [XXSICRC, 100007;
SET [XXS0PAR, 40007;

SET [XXSOoURrun, 2000];
SET [XXSOCOLL, 1000];
SET [XXSOFAULT, 400];

MC[XXISMask, OR®[XXSIJam, XXSIORun, XXSICRC, XXSTBAT]:
MC[ XX0OSMask, OR@[XXSQURun,
MC{XX0ColTisionMask, XX50COLL];

* Completion codes

MC[ XWGoodPacket, 040000];
MC{ XWErrorBadHWPkt, 070000}%;
MC[XWErrorZeroBuf, 064000}
MCT XWPktBufOverrun, 061000%;
MC{ XWErrorCountOV, 0620007;

* Timer definitions

Set [ XWTimerRuoning, 57;

Set [ XWTimeridie, 43;

XSocoLL,

2 &8 B % & Kk ¥
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XSOFAULT, XS0PARYTY;

Input Bad Alignment
Input overrun

Receiver-detected collision

Input Bad CRC
Output Bad Parity
Output Uaderrun

Page

*0utpul Status bits

(Jam)

Transmitter-detected collision (Collision)

Output Data Fault

* Status bits reported For input command
XXSOCOLL, XXSOFAULT, XXSOPAR]];

* Output Status bits

* 0n input (tength<3d) and output (length=0)

* Tnput only
* Qutput only

* State 5 is simple timer
4 s idle

HC[ XWTimerMask, LSHIFT [XWTimerRunning, 14]7;
MC[XWIdieTimer, LSWIFT [XWTimerldlie, 14]];

MC[ pXWRandomReg, 3777;
MC[pEONotifyReg, 3407;
MCTpEONotifyReq2, 3447

* Indices into blocks

* 10CH's

* Number of

MC[ XWIndexNext, 0]: * (Short) Pointer to next I0CB

MC[XWIndexTransInt, 17;
MC[XWIndexComplietion,
MC{ XWIndexBuffer, 4];

* CSB's

* Retransmission Mask

MC[{ XWIndexlleader, 0f; * First 4 words of CSB
MC{ XWIndexPtr, 1]; * Pointer to current 10CB
MC[ XWIndexWake, 4]; * Wakup Bitmask

MC[ XWIndexNoICBCount, 57:

MC{XWIndexScratch, 107; * Quad word scratch arca

random number (REFR register)
* Register used for timer notify
* Register used for timer notify {(second board)

Long pointer and tength (Quad word aligned)

* Count of times when no ICB chain (For test only)

* MACROs: The attn on the XWire is backwards 1o avoid the BranchBurp

MO[$SkipNOATTEN, IFEQ[XWire, 0, SKIP[NOATTEN], SKIP[TOATTEN]]T:

M@ $GoTolOATTEN, IFE@[XWire, 0, GOTO[#1, TOATTEN], GOTO[#1, NOATTEN]]T:
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insertfd0tang];

NOMIDASINIT; LANGVERSTON; MULTDIB;
insert[GlobalDefs];
insert[Xwhefs];

title[XWInit];

“Last modified by Murray on September 15, 1979 11:22 AW
* Merge in XWInit2 and Base Register changes

* modified by Murvray on September 14, 1979 12:48 AM

* modificd by Roy Ogus on June 13, 1979 12:27 PM

*For register addressing. This code actually runs at the assigned task level.
SET TASK [07:

ETHERNET controlter INITIALIZATION.

Will only be called if there 1s an Flhernet board in the machine.
Read Ethernet ID from board and form constant to be returned by SI10.
Setup Notify value in EONotifyReg

% ¥ % =

ON PAGE {EtherInitPagel;
XTInit: CALL [XWSetup], XWTemp « plHostRegx, AT[EtherIninitloc]

Input{Stack,EIHost];

Stack « (Stack) AND (377C); # HostNumber iu right half

Stack « (Stack) OR (LFL@[XWire, 0, EtherIOCBMask, XWirolOCBMask]);
RETURN, Stkp « XWTemp4; *restore Stkp

X0Init: CALL [XWSetup], XWTemp « pEONotifyReg, AT[EtherQutlinitLoc];

* Compute value for EONotify register, used for notify after timer wakeup.
AWTemp « AND@[0377, C[OTimerDonclLoc|C; * Low 8 bits of APC
XWTemp « (XWicemp) OR (OR@[Tshift{EOTask,147],ANDQ[ 7400, £0T imcrDoncloc]]C); * High 4 bits of APC

T « XWTemp;
Stack « T;
RETURN, Stkp « XWTempd4; *restore Stkp

* Second Board

XiInit2: CALL [XWSetup], XWTcmp « pEHostRegx, AT[EtherinlnitLoc2];
RETURN, Stkp « XWTemp4; *restore Stkp

X0Init2: CALL [XWSetup], XWTemp « pEONotifyReg2, AT[EtherOutinitioc?];

* Compute value for EONotify register, used for notify after Limer wakeup.
XWiemp « AND@[0377, EQTimcrDoneloc’|C; * Low 8 bits of APC
XWTemp « (XWTemp) OR {(ORQ[ IshiTL[EQTask2, 14 ], ANDR[ 7400, E0TimerDoncloc [JC); * High 4 bils of APC
I« XWTemp;
Stack « T;
RETURN, Stkp ¢ XWTemp4; *restore Stkp

XWSetup:
T « InitialCSB;
XWCSB « T,
XWCSBHT « 0C;
XWIOCBHT « 0C;

T « GETRSPEC[103] xor (377C); *Stkp (inverted)
UseCTask, XWTemp4 « T;
RETURN, Stkp « XWTemp;

end[ xwireinit];
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insert{d0lang];

MOMIDASIHIT; LANGVERSION ; MULTDIB;
insert[GlobalDefs]; :
insert{ XWhefs];

title[XWInit2];
*last modified by Roy Ogus on June 22, 1979 3:55 PM
SET TASK [0]; *For register addressing. This code really runs at task level EITask

*  ETHERNET controllor THNITIALIZATION. .

* This subroutine is for the second controller board (executed by EITask).

* Will only he called if there is a second Ethernet board in the machine.

* Will only be called after init of first controller (which set host address).
* Initializes the notify register

# PAGE [EtherInitPage];

XWireInit2: T « GETRSPEC[103] xor (377C), at[EtherInitloc?}; *Stkp (finverted)
#*  Compute value for EONatify2 register, used For notify after timar wakeup.
XWBase « ANDQ[0377, EOTimerDoneloc’|C; “ low 8 bits of APC
XWBase « (XWBasc) OR (OR@[Tshift[LOTask2,14],ANDR[ 7400 EOTimerDoneloc]1C); * High 4 bits of APC

XWBaseHi ¢ pEONotifyReqg2;

Stkp « XWBaseli, XWBaselli « T;

T « XuWBase;

Stack « T,

RETURK, Stkp « XWBaseHi; *restors Stkp
*Hote base registers arc initialized each time input or output is disabled, so we
*do not need to do it herc as long as input and output are disabled before enabled.

end[xwireinit2};
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insert[d0langl;

MOMIDASINIT; LANGVERSION; MULTDIB

insertf{GlobalDefs’;

insert] XWhets];

TITLE [XWSI0]; ™ Xerox Wire microcode (Defs in XWDefs)
* Written by Roy Ogus.

%

Last modified by Roy Ogus - June 13, 1879 12:31 PH
flotes: - This version handles 1 Ethernet or 1 Xerox wire board.

- This module has SIO code for XWire.

- Containsg Conditional assembly.

AWire=0 for Ethernets, XWire=1 for Xerox Wire boards.

Log: - File reorganization (January 15, 1979 11:23 AM).

- Conditional assembly (February 4, 1979 5:30 PM).

- Upgrade to 3.0 (April 12, 1979 §:14 PM).
%

SET TASK [0];

* EMULATOR TASK -- SIO instruction
ON PAGE [EEPage];

*This code executes at task 0

* We gel here after the SIO instruction has been issued.
* The SIO control bits are in ACO.

* Two-board format (using IOCBs):

¥ SI0 bits 16, 17: Board 1.

* 0 - Nop

® 1 - Disable output (TPC is initialized).
* 2 - Disable input (TPC is initialized).

* 3 - Disable board 1 (TPC not initialized)
*  SI0 bits 14, 156: Board 2. -
* 0 - Unused (MOP)

* 1 NDisable output (TPC is initialized)

* 2 - Disable input (TPC 1is initialized)

* 3 - Disable board 2 {TPC not initialized)
-

N

Note: RS232 SIO bits are 10, 11,

* To c¢nable boards, use OUTPUT[Command, StateRegister];
* Board 1 : StateRegisterl = LSHIFT[EOTask, 4}.

* Board 2 : Stateltegister2 = LSHIFT[EOTask2, 4].

* Commands:

* tnableOQutput = 1038.

* Enablelnput = 220B.

*

* S$10 returns (in ACO):

* ACO[0:2] - 3 -~ Alto-emulation Ethernet microcode

* = 2 - Xerox Wire hardware, 10CB microcode
* = 1 - Ethernet hardware, 10CB microcode
- ACO[3:77] = 37B

* ACO[10B:17B] = Host number (Ethernet)

N

* (Interim) Controller Status Blocks:

u Board 1: O0CSB at 177200B, 1ICSB at 177220B.

* Board 2: O0CSB at 1772408, ICSB at 177260B.

This code is really part of the cmulator, and uses its temporary registers.
RTEMPT = 1 if called from Mesa, 0 if called from Nova.
Get host address constant for Ethernct.

P

E£SIO: ACO « T, at{EEStartloc]; *save control bits (useful only if called from Mesa)
* RS232 SI0 command.
T « LDF[ACO,10,2]; * RS232 ST0 bits are 10, 11

RTemp « AND@{377, RS232SI0Loc]C;

RTemp ¢ (RTemp) OR (OR@[LSHIFT{ 16,147 AND@[007400, RS232SI0Loc]]C);
RTemp ¢ (RTemp) OR (T);

APC&APCTask « RTemp, CALL [XETaskRet];

* Return;
* [nd RS232 SIO command.
T « 37C; * check bits 3:7

T « (1df{CtHostRey,3,6]) xor (T); *these bits will be 37b if the init code was run
*(i.e. if there is an Ethernet board in the machine), and will be zero otherwise
T « EHostReg, gotofEESIODisp,ALU=0T];
ACO « 0C;
ACO « (ACO) xnor (100000C),goto[EESIODone]; *return 77777b in ACO if no Ethernet board
W
* First Ethernet board {Dispatch on bits 16,17):
EESIODisp: DISPATCH [ACO, 16, 2];
DISP [EESIO0}, ACO « T; * This Tinec when only one controller
#
* 00 -~ Do nothing.
LESION: lu « RTEMP1, dblgoto[EEMesaRet,EENovaRet,Rodd], AT[EESIOLoc, 0];
* 01 -- Disable output.
* Form APC&APCTask word to notify the output microcode
FESIO1: RTEMP « ANDR[0377, EOStartLoc]C, AT[EESIOLoc, 17;
GOTO [EESIONotify], RTEMP « (RTEMP) OR (ORG[1shift[EOTask,14],ANDR[007400, EOStartloc]]C);
* 10 -- Disable Input
* Form APC&APCTask word to notify the input microcode
EESIO2: RTEMP « ANDR[ 0377, EIStartLoc]C, AT[EESIOLoc, 2];
GOTO [EESIONotify], RTEMP « (RTEMP) OR (OR®[1shift[{EITask,14],AND@ [007400, EIStartloc]]C):
* 11 -- Disable Input and Output (TPC not initialized).
EEST03: GOTO[EESIOAbort], RCNT « XWDisablelnputOutput, AT[EESICLoc, 3];

* Notify appropriate code (disable done by the task code).
EESIONotify: CALL[XETaskRet], APC&APCTASK « RTEMP;

* Return here when emulator runs again.
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FESIODone: Tu « RTEMPL, dblgoto[LEMesaRet,EENovaRet,Rodd];-

EfNovalRet: Toadpage[nePage}
FF1@[{17], gotop[neNoskip];

EELMesaRet: Toadpage[7];
gotop[P7Tait];

@

* Used for tasking.

XETaskRet: RETURN;

®
¢ Code fTor STC[3]. Disable input and cutput on boards.
EESIOAbort: T ¢« XOWState;

GOTO [LESIODone], OUTPUT{RCHTY;

END;

Page
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* modified by HGM - September 6, 1979 7:34 AM
insert{d0lang};
NOMTDASINIT; LANGVERSION; MULTDIB;
insert[GlobalDefs];
insert[XWDefs’;
TITLE [XW28I0]; * Xerox Wire microcode (Defs in XWireDefs)
* Written by Roy Ogus.
%
Last modifiod by Roy Oyus - June 22, 1979 4:15 PN

Notes: - This version handies 2 Ethernets or 2 Xerox wire boards.
- This module has SI0 code, and extra code for 2nd controller.
- Contains Conditional assembly.
XWire=0 tor Ethernets, XWire=1 for Xerox Wire boards.

Log: - File reorganization (January 15, 1979 11:23 AM).
- Conditional assembly (February 4, 1979 5:30 PM).
- Upgrade to 3.0 (April 12, 1979 56:14 PM).

%
SET TASK [07;

* EMULATOR TASK -- SIQ instruction
ON PAGE [EEPage];

*This code cxecutes at task 0

* We gel here after the SI0 dinstruction has been issued.
* The SI0 control bits are in ACO.

* fwo-bhoard format (using I0CBs):

* 510 bits 16, 17: Board 1.

.

«

0 - Nop

1 - Disable output (TPC is initialized).
" 2 - Disable input (TPC is initialized).
N 3 - Disable board 1 (TPC not initialized)
*  SI0 bits 14, 15: DBoard 2.
* 0 - Unused (NOP)
* t - Disable output (TPC is initialized)
® 2 -~ Disable input (TPC is initialized)
* 3 - Disable board 2 (TPC not initialized)
f
w

Note: RS232 SI0 bits are 10, 11,

* To enable boards, use OUTPUT[Command, StatcRegister];
* Board 1 : StateRegisterl = LSHIFT[EOTask, 4].
“ Board 2 : StateRegister2 = LSHIFT[EOTask2, 47.

* Commands :

* EnableQutput = 1038,

» Enablelnput = 2208,

%

* 516G rveturns (in ACO):

* ACO[0O] = 0 - Alto-emulation Ethernet microcode

* ACO[1:2] = 3 - Alto-emulation Lthernet microcode

* = 2 - Xerox Wire hardware, I0OCB microcode
" = 1 -~ Ethernet hardwarc, I0CB microcode
* ACO[3:7] = 37B

* ACO[10B:178] = Host number (Ethernet)

N

* This code is really part of the emulator, and uses its temporary registers.
* RTEMP1 = 1 1f called from Mesa, 0 if called from Nova
* Get host address constant for Ethernet.

EESTO: ACO ¢ T, al[EEStartioc]; *save control bits (useful only if called from Mesa)
* RS232 SI0 command.
T « LDF[ACO,10,2]; * RS232 SIO bits are 10, 11

RTemp « AND@[377, RS232SI0Loc]C;
RTemp « (RTemp) OR (OR@[LSHIFT[16,14],AND@[007400, RS232SI0Loc]]C);
RTemp « (RTemp) OR (T);
APC&APCTask « RTemp, CALL [XWReturn];
* End RS232 SIO command.

* Check bits 3:7, They will be 37b if the init code was run
(i.e. if theve is an Ethernet board in the machine)
* and will be zero otherwise.
T « 37C;
T « (1df{EHostReg,3,5]) xor (T);
T « EHostReg, goto[EESIODisp,ALU=0];
ACO « 0C;
ACO « (ACD) xnor (100000C),goto[EESIQDone];
* Return 77777b in ACO if no Ethernet board

*

* First Ethernet board (Dispatch on bits 16,17):

EESIODisp:
DISPATCH [ACO, 16, 21;
* DISP [EESIOO0], ACO « T; * This line when only one controller
DISP [EESIO0O]; * This line when more than one controliler

* 00 -- Do nothing.
EESI00: GOTO[EE2S5I0AT], DISPATCH [ACO, 14, 2], AT[EESIOLoc, 0];

* 01 -- Disable output
* Form APC&APCTask word to notify the output microcode
EESIOL: RTEMP « AND@[0377, EOStartLoc]C, AT[EESIOLoc, 1};
GOTO [EESIONotify], RTEMP « (RTEMP) OR (OR@[Ishift[EOTask,14],ANDR{007400, EOStartLoc]]C);

* 10 -- Disable Input
* Form APC&APCTask word to notify the input microcode
EESIO2: RTEMP « AND@[0377, EIStartbLoc]C, AT[EESIOLoc, 27];
GOTO [EESIONotity], RTEMP « (RTEMP) OR (OR@[1shift[EITask,14],AND@ [007400, EIStartlLoc]]C);
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* 11 -- Disable Input and Output (TPC not initialized).
CESTO3: GOTU[EESLOAbort], RCNT « XWDisableXnputOutput, AT{EESIOLoc, 3],

* Notify appropriate code (disable done by the task code).
EESIONotify:
CALL{ XWReturn], APC&APCTASK ¢ RTEMP;

* Sacond Ethernet board (Dispatch ou bits 14,15):
EE2S10: DISPATCH [ACO, 14, 27;
EE2SI0A: DISP [EE2STO0T;

* 00 - Do nothing
EE2ST00: GOTO[EESIODone1], T « EHostReg, AT[EE2SIOLoc, 0];

* 01 -- Disable output.
EE28I0L: RTEMP « AND@[0377, EOStartlLoc]C, AT[LEZSI0OLoc, 17;
GOTO [EE2SIONotify], RTEMP « (RTEMP) OR (ORB[1shift{E0Task2,14],ANDR[007400, LOStartLoc2]]C);

* 10 -- Disable Input
EE2ST02: RTEMP « ANDR[0377, EIStartloc]C, AT[EE2SIOLoc, 21;
GOTO [EE2SIOMotify], RTEMP « (RTEMP) OR (ORG[Ishift[EITask2,147,AND@ [007400, ElStartloc2]]C);:

* 11 -- Disable nput and Output (TPC not finitialized).
EE25103: GOTO[ EE2SIOAbort], RCHNT « XWDisableInputOutput, AT{EE2S5I0Loc, 3};

* Notify appropriate code (task code does disable).
FE2SIONotify:
CALLE XWRaturn], APC&APCTASK « RTEMP;

* Returin here when emulator runs again.
EESIODone: T « EHostReg; * Fix ACO for return
EESIODonel:

ACO « T,

1u « RTEMP1, dblgotof[EfMesaRet,LENovaRet, Rodd];

EENovaRet: Toadpage[nePage];
FF1e{ 17}, gotop{ueNoskip];

EkMesaRet:
Toadpage[ 77}
gotop[P/lTait];

* Code for SIO[3]. Disable both input and output.
EESTOAbOrt :
RTEMP « AND@[EOTask, 177}, CALL [XWKillTimer];
T ¢ XOWriteState, CALL[XWDisable];
T ¢ XIWriteState, CALL[XWDisable];
GOTO [EE2SI0];

EE2SI0Abort:
RTUMP ~ ANDR[EOTask2,17 ), CALL [XWKillTimer};
T « XOWriteState2, CALL[XwWDisable]l:
I« XIWriteState2, CALL[XWDisablel;
GOTO [EESIODone];

XWDisable:
OUTPUT[RCNT], GOTO[XWDallyl;

XWKIT1Timer: N
RTEMP « (RTEMP) + (XWIdleTimer);
LoadTimer[ RTEMP], RETURN;

END;
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insert{dOtangl};

NOMUDASINIT; LANGVERSTON; MULTDIB;

insert{Globalbefs];

insert| XWhefs];

TITLE [XWTask]; * Xerox Wire microcode (Defs in XWDefs)

* Last modified by Murray on September 21, 1979 3:01 AM

* modified by Murray on September 15, 1979 Base reg changes
* modificd by Murray on September 13, 1979 7:47 PM

* written by Roy Ogus (early 79).

fo

This module contains basic code for a single controlier,

File XYSI02 contains StartI0 code for two boards.

This version has Lthernet address recognition.

Data buffers must be quadword-aligned, and at least 4 words long.

Contatins conditional assembly code for XWirec/Ethernet, b
XWire=0 for Ethernet, XWire-1 for Xerox wire hardware.

Prefetching of CSB at eud of packet.

I0ATTEN sense is reversed for XWire.

Currently, everything (input, output, and StartI0) fits on a single page.

R register ALLOCATION

RO —-—- (uscd by Dolnt)

R1 aiatell {used by Dolnt)

n2 XWTomp - Temporary register

R3 XWCompletion - Completion word

4 XWIndex - Buffer displacement

153 XWCount - Buffer word counter (quadword buffer)
RG Xweer - Buffer ptr (low) (current [OCB)

R7 XWPELrii - Buffer ptr (high) (current I0CB)

R10 XWiocn - Base register for current T0CB {low)
R11 XWIOCBH - Base register for current IOCB (high)
R12 XWCSB - Basc register far CSB (low)

R13 XWCSBH1 - Base register Tor CSB (high)

R14 XWTempl = Temporary register (quadword buffer)
R156 XWiTemp2 - Temporary register

R16 XWTempd - Temporary register

R17 XWTemp4 - femporary register

R registers that overlay normal use

R4 XWCSB1 - first word of CSB (not currently used)
R5 XWNext1oCB - Short pointer to next I0CB

R6 XItiALo - Host address (low - ‘input only)

R7 XTHAHG - Host address (high - input only)
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INPUT MICROCODE

Input CSB

00 (reserved for emulator control)
01 Short pointer to First IOCB

02 Host address (low word)

03 Host address (high word)

04 Input wakeup biL mask

05 Packets missed (for debugging)

06-07 (unused)
10-13 quadword scratch bufer
14-17 Used by test program

Tnput 10CB

00 Link to next I0CB

01 (unused)

02 Command word

03 Completion word

04 Amount used in buffer
05 Length of buffer

06 Low pointer to buffer
07 High pointer to buffer

SET TASK [0]; * For R-register addressing

ON PAGE[fIPagel;

* Input microcode is notified at XIStart to initialize.

XIStart: XWTemp « XWDisablelInput, CALL[XWOutState], AT [EIStartloc]
* ADDRESS RECOGNITILON: FEtherncet encapsulation assumed.

* Check if the packet,

* is explicitly for this host (dest=us),

*

or is broadcast (dest=0),
* or if the host is promiscuous (us=0).

* There are two wakeup points.
#  XIBegin: No prefetch of CSB has been done.
*  XI[FastBegin: Prefetch of CSB has been done.

XIBegin: PFetceh4 [XWCSB, XWCSB1, XWIndexHeader!]

XIFastBegin:
10Storesa [AWCSB, XIData, XWIndexScratch!];
LU « RHMASK[XIHALol;

* Read in 4 words to scratch area in CSB

SKIP [ALU#0], PFetcha [XWCSB, XWTempl, XWIndexScratch!];
GOTO [XIiforMe], T « XWMextIOCB; * we are promiscuous
T ¢ RSH [XWTempl, 107]; * Right justify destivnation host in T

SKIP [ALU#0], LU « (RHMASK[XTHALo7]) XOR (T)
GOTO [X1ForMe], T « XWNextIOCB; * Broadcast

SKIP [ALUKNOT;

GOTO [XIForMe], T « XWNextIOCB; * Packet explicitly for me

* Packet not accepted by filter

* Tell the hardware to ignore the rest of the packotl

i.e. purge packet.

XIPurge: XWTemp ¢ XWSetPurgeMode; CALL[XWOutStatel];

* Revurn here after wakeup
GOTO [XIFastBegin];

*  GET BUFFER STARTED

* Check for no IOCB available (in case it was a slow wakeup)

XIForde:

GOTO[ XIIndexOK, ALU#O], XWIOCB « T; * ALU=0

% No IOCB. Bump counter in CSB.

PFfetchi[XWCSB, XWTemp, XWIndexNoICBCount!];

XWTemp « (XWTemp)+1;

PStorel[ XWCSB, XWTemp, XWIndexNoICBCount!];

XIPurgeSlow:

XWTemp « XWSetPurgeMode; CALL[{XWOutStatel];
* Return here after wakeup

GOTO [XIBegin];

* Set up IOCB.
XIIndex0K:

* Check for runt packets (<= 3 words, excluding CRC)

* TOATTEN=1 (0 on XWIre) => EOP => small packet
$SkipNOATTEN;
GOTO [XIPurgel;
ROP; * Alignment(?) Ether
CALL[XWBSetup];
XWCount « {XWCount)-(4C);
SKIP [ALU>=07;

=> No I0CB

GOTO [XIMark]}, T « XWCompletion « XWErrorZeroBuf;

NOP; * Atignment(?) XWire
T « 0C, CALL[XWStoreTemps];
CALL[XILoop], XWCount « (XWCount)-(4C)

* Main loop-checks for end of buffer, thon checks ATTEN for end-of-packet.

XILoop: GOTO [XIQuadFull, R<O], XWCount ¢ (XWCount)-(4C);

$SkipNOATTEN, T « (XWIndex) « (XWIndex)+(4C);

GOTO [XIAttn], INPUT[XWTemp, XWStatus];
RETURN, I0Stored[XWPtr, XIData];

* Get hers when there is no more room for quadwords in the buffer.

* Check ATTEN to see if end of packet.
XIQuadFull:

* SPIN to scope the weird glitch
# CALL[.+1};

* Fetch first 4 words of CSB

Page
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» (XWIndex) « (XWIndex)+(4C);

* $6oToIOATTEN [.+27];

. RLTURN, I0Storesd [XWCSB, XIData, XWIndexScratchl;
*

GOTO {XTAttn], INPUI[XWTemp, XWStatus];

* Number of singles remaining in buffer = XWCount+8,
* Set up XWCount as (No. singles-1), and read in singles,

XWCount ¢ (XWCount)*r{7C);
CALL[XISingtes], {XWlndex) « {XWIndex)+(3C);

XISingles: GOTO {XIBulfFull, RCO], XWCount ¢ (XWCount)-1;

SSkipNOATTER, T ¢ (XWIndex) ¢ (XWIndex)+1;
GOTO [XIAttnl}, INPUT[XWTemp, XWStatus];
INPUT [XWTemp, XIDatal;

LY « XWTemp;

RETURN, PStorel [XwWPtr, XWTemp];

* We get here when the input buffer is exactly full.

* Check
XIBufFrul

it ATTEY for EOP, indicating that the Tast word was the CRC.
1: SSKipNOATTEM, XWindex ¢ (XWIndex)+i;
GOTO {XIAttn]}, INPUT[XWTemp, XWStatus];

* Check if there is only one more word (i.e. the CRC),

£l

otherwise mark the packet buffer overrun.
INPUT [XWTemp, XIDatal], CALL{XWRetura];
HOP;  * Wait for ATIN

$SkipNOATTEN, XWIndex ¢ (XWIndex)+1;

GOTO [XIAttn], INPUT [XWTemp, XWStatus]; * LGP, thus there was only onc more word (CRC)

GOTO [XIMark], I « XWCompletion ¢ XWPktBuiOverrun;

* FINISH UP  PACKET

We arrive here after an IOATTEN/NOATVEM is detected,

indi

cating an end of packet.

XWindex has the number of words stored in the curreat buffer.

IAttn:

XIAttnl:

XIMark:

B
*
*
*  XWTemp has status word
X

I« LDF [XWTemp, 10, 2]; * Get excess count
XWindex « (XWIndex)-(1)-1, CALL[XWStoreIndex]; * CRC too

XWTemp « (XWTemp) AND (TFE@[XWire, 0, XISMask, XXISMask]);
Skip[ALUZD];
GOTO[ XIMark], T « XWCompletion « XWGoodPacket;
XWCompletion « XWErrorBadHWPkt; * The hardware indicatcd problems
I« (RSH[XWTemp, 107]); * Right justify status (Ethernet)
AWComplction ¢« (XWCompletion) OR (T), CALL[XWStoreStatus];
CALL[XWNotify];

CALL[ XWhext];

* Now choeck if there is a buffer.

T ¢ XWNextTOCB;

SKIP[ALU#0T], XWIOCB « T; * ALU=0 => no I0CB
GOTO [XIPurgeSitow];

GOTO | XIPurgel];

#

Isolate InStatus

Page
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Qutput
00
ol
02-03
04
b5-17
Output I
00
01

02
03

“ Qutput
XOHoWork
X0Start:

* Idle s
XOBegin:
X0Check:

check

* Comput
* Use me
X0Countd

* Form

* What 1

* XWTemp
* Start
* Timer

XOLoadTi

* Can't

* Timer

* Check if still more time to elapse before start of transmission (High part of random number >=0).

c 3-Hov-79 19:15:63

csB

(reserved for emulator control)
Short pointer to First I0CB
{(unused)

Output wakeup bit mask

{unuscd)

ocB

Link to next I0CB

Initial Retransmission Interval
Command word

Completion word

{Unused)

Length of buffer

Low pointer to buffer

High pointer to buffer

ONPAGE[EOPage];
microcode is notified at X0Start to initialize.

tate of output microcode

Pfetch4[ XWCSB, XWCSB1, XWIndexHeader!]; * Fetch pointer to first IOCB

T « XWNext1OCB;

XWTemp « XWDisableOutput, CALL[XWOutStatel], AT [EOSbartLoc];-

SKIP[ALUZOT], XWIOCB « T; * ALU = 0 => no I0CB

GOTO [XONoWork];

to see if we are sending the same packet twice
Pfetchl[XWCSB, XWTemp, XWIndexTransInt]:

LU « XWTemp;

SKIP[ALU=0T;

OBREAKPOINT;

NOP;

CALLEXWBSatup];

LU « XWCount;

SKIP [ALU>=0];

GOTO [XOMark], T « XWCompletion « XWErrorZeroBuf;
PFetchi1{XWIQCB, XWTempl, XWIndexTransInt!];

* Buffer empty

SKIP [R>=07], XWTempl « (LSH[XWTempl,1])+1; * R<O => overflow

GOTO [XOMark], T « XWCompletion « XWErrorCountOv;
PStorel XWIOCB, XWTempi, XWIndexTransint!j;

¢ countdown interval

mory refresh address for random number.
own:

T « Stkp; * Save Stkp

XWTemp3 ¢ pXWRandomReg; * point to "random" register

Stkp © XWTemp3, XWTemp3d « T; *** Expect interlock warning
new transmission interval mask, check if old has overflowed
T ¢« CTASK; *® XOR with Task number to add randomization

T « (LBF [Stack, 4, 10]) XOR (T); * Get bits 4-13B for random number

XWTemp3 « (XWlemp3) XOR (377C); * Complement Stkp value
Stkp « XWTemp3; * Restore stack-pointer
XWTempl « (RSH[ XWTempl,1]) AND (T); * Mask random number with old value

s correct scale factor?
GOTO [X0GO, ALU=0], XWTempil « LSH{XWTemp1,2];
T ¢ (LDF{XWTempl, 7, 2])-1;

XWTemp3d « T, TASK:; * Save high part (minus 1) in XWTemp3

XWTempl ¢ LDF{XWTempl, 11, 77;

XWTemp « XWDisableOutput;

OUTPUT [XWTemp, XWWriteState];

1 now has ltow 7 bits of random no.

simple timer with lTow 7 bits of random number
slot is EOTask.

XWTemp4 « XWTimerMask; * Compute timer word
T « CTASK; * Timer slot is same as output task no.
T « (XWTemp4) OR (T);

mer:

XWTempl « LSH[XWTempl, 4]; * align data part
XWTempl « (XWTempl) OR (T); * OR in mask
LoadTimer[XWTempl], CALL[{XWDally]l;

fiddle timers as tast instruction in task

GOTO[XWReturn]; * Driver poked us while we were waiting

has expired.

EOTimerDone:

Count

»*
£}
w
*
®

X0GO:
IFEQ{ XWi

R -

e e

Start to output words to the hardware.

XWTempl « 177C, AT [EOTimerDonetoc]; * Set up maximum timer value

GOTO [XOLoadTimer, R>=07, XWTempd « (XWTemp3)-1
down interval is over

the transmission to the Wire as soon as the buffer

The hardware will start

has

> 10 words in the hardware buffer, or the OutputEOP bit

is set (for a packet of less than 12 words)
XWTemp ¢« XWEnableOutput, CALL[XWOutState];

re, 0, COMCHARR["}, COMCIIARR['T]:
This code for Ethernet boards.

XWIndex « (XWIndex)-(4C); * Initialize displacement to -4

End of code for Ethernet boards.
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#" -~~~ This code for Xsrox Wire boards. Send Preanble,
T ¢ XWTemp ¢ XWPpream;
AWTemp « (LSH{XWTemp,107) OR (T);
OUTPUT[ XWTemp, XOData];
XWIndex « {XWIndex)-(4C); ™ Let XWTemp be written
KWTemp « (XWTemp)+1;
QUTPUT[XWTemp, XODatal, CALL[XWDalty];
¥ ---- End of code for Xerox Wire boards.
COMCHARQ[ ~]; *Resel back to ~

CALL[XOLoop], XWCount ¢« (XWCount)-(4C);
* Main loop-checks for end of bufter, then checks ATTEM for end-of-pkt.
XOLoop: GOTO [XOQuadEmpty, R<0], XWCount « {XWCount)-{4C);

$GoToIDATTEN [XOAbort], T « (XWIndex) + (XWIndex)+(4C);

HRETURN, IOFetch4[XwPtr, XODatal; ’ .

* Normal cxit from Output Loop is here
* Number of singles remaining in buffer = XWCount+8.
* Set up XWCount as (No. singles-1), and output singles.

XOQuadEmpty: T ¢ XWIndex + (XWIndex)+(4C);
CALL[XOSingles}, XWCount ¢ (XWCount)+(7C);
X0Singles: GOTO [XQCnd, R<O], XWCount « (XWCount)-1;

BSKipHOATTEN, PFetchl [XWPLr, XWTempl];

GOTO [XOAbort];

T « (ZLRO)+(T)+ 1, XWTemp; * Update T and Abort
GOTO[ XWDally], OUTPUT [XWTemp, XODataJ; * OUTPUT Timing

* END OF PACKET

XOEnd:
* Hack to generate lots of JAMs -~ Just wait for an UuderRun
" CALLL . +1];
* NOP;
N $SkipNOATTEN;
* GOTO [ XOAbort]:
* RETURN;
XWTemp ¢« XWSetOutputEOP, CALL[XWOutState]; #* Seb OutputEOP bit

HOP; * Alignment(7) XWire
" Wait for end-of-packet wakeup
X0Abort: SINPUT [XWTemp, XWStatus?; * Read Status

XWTemp ¢ (XWTemp) AND (IFE@[XWire, 0, XOSMask, XXOSMask]); * Isolate OutStatus

GOTO [XOPacketOK, ALU=0], LU « (XWTemp) XOR (IFE@[XWire, 0, XOCollisionMask, XXOCollisionMask]);
* error reported by the hardware

SKIP [ALU=0T, T « RSU[XWTemp, 107;

XWCompletion « XWErrorBadhWPkt, GOTO[XOMark];

PfetchA[ XWCSB, XWCSBL, XWIndexHeader!], GOTO[XOClear]}; * Collision only

* GOOD PACKET status:

XOPacketOK:
T ¢ XWCompletion « XWGoodPacket; * Mark packet good

XOMark: XWComplotion « (XWCompletion) OR (T), CALL[XWStoreStatus]};
CALLL XWNoLity]:

XONextBuf:
CALL[ XWNcxtl; * et next IOCB set up, and fail into collision.

* COLLISION, restart same packet
X0Clear: XWTemp « XWDisableOutput;

QUTPUT [XWTemp, XWWriteState];

XWTemp ¢« XWEnableOutput, CALL[XWOutState];
* Now check if there is a buffer

I« XWNextIOCB, GOTO[XOCheck];
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*  SUBROUTINES

* Get buffer descriptor polnted to in T,
* and fix pointer (in AWPLr, XWPtrHi) XWPtrHi goes From (0, x) to (x, x+1)
* Llears XWIndex
XWaSetup:
PFetchd [XWIOCB, XWindex, XWIndoxBuffer!];
XWindex « 0C;
I« (XWPteHi)+1; * Fix up high pointer
* MUMBLE
RLTURN, XWPErlli « (LSH{XWPteHi, 10]) OR (T):

* Various simple Load/Store routines that are handy for TASKing
* T points to destination word

AMStoreStatus: GOTO[XWReturn], PStoeeifXWIOGCD, XuCompletion, XWindexCompletion!l;
XWStorefndex: GOTOl XWReturn], PStorel[XWIOCB, XWIndex, XWIndexBuffer!];

XWSloreTemps: RETURN, PStored[XWPtr, XWTempll];

* Chain to next TOCB and update pointer in CSB
* This could be merged with XWNotify,
* but that would be too Tong between TASKs
XWNext:
PRetcha[XWCSH, XWCSBL, XWIndexllecader!];
LU « XWCSB1,
PFetchl1[ XWIOCB, XuWNextIOCR, XWindexNext!];
LU « XWNextIOCB;
RETURN, PStored[XWCSB, XWCSB1, XWIndexHeader!T:

* Motify the driver

XWMotify:
Pretchl [XWCSB, XWTemp, XWIndexWake!]: * Fetch wakeup hitmask
LoadPagce[07]; * 100000c means taskisg return
T ¢ (XWTemp) or (100000c), GOGTOP[DolInt];

XWOurState:

OUTPUT [XWTemp, XWWriteStatel;
XWDally: NOP: * Need at Teast 2 instructions after OUTPUT before task switch
XWReturn: RETURN;

END[ XWTask};
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