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"' 

Attached in the preliminary project plan for the Lisa i.75 Ravt. I refer to the 
Rgvt ln the plan as trie system Firmware Moau1e or SFM. me plan 1s tentative 
and can only be completed with your cooperation and approval. The size of thE? · 
RCJVt ana the role tnat tne usa 1.75 CPUMdeo ooara must play In Llsa 1. 75 ana 
the various servers requires a well planned ~roach. Please review the plan as 
soon as you can. I am arranging a meeting at tne tlme ana pla0!.1na1cateo oe1ow 
so that open issues can be quickly resolved. Note that the most important issue 
ls knowing Who wlll oe ctolng wnat! To help you ln your review of the plan I am 
providing the following tidbits: 

Meeting place: 
Meeting time: 
Meeting aate:: 

Usa 1.75 versat111ty 

S1tt1ng Bull 
1:30-4:00 
Monaay 13 June 1983 

i..1sa i.1s·s CPUMaeo ooara contains tne processor, 128-256K oytes of Ravt ana 
128K.;_256K bytes of t=~AM. it is to oe designea to operate as a sing1e ooara or 
as part of a two board set me sec.ona ooard · contains more Rf\M ana the MMU. 
In the single board configuration, Lisa 1.75 is effectively a Macintosh with two to 
four times tne firmware space. Even ln tne two ooara setup, no map moae (1.e. 
setup bit set) is effectively Macintosh made. 

From a marketing perspect1ve1 the~st be a reason for more firmware ln Lisa 
1.75 versus Macintosn's 64K oytes Knowing tnat Mac provtaes a stanaara aesKtop 
capabil1ty using Quickdraw and the rest. Providing Lisa 1.75 with double or 
quaaruple tne amount of firmware space· means tnat eltner 



L the- equlv8lent functionality must be present ln Llsa 1 .. 75 flrmware, or 

2. there must oe otner aspects at;>out the Usa 1.75 flrmware tnat 
demonstrates its worthiness as· part of a tiiger cost product For 
example, extensive diagnostics. Mac has virtually zero diagnostics in 
RCJ'-1. . . 

From a manufacturing e>r service perspective, there should only be one type of 
CPUNldeo board between 1.75 ~d servers. This reduces problems ana costs 
associated, with keeping track of differ:enc~ R()'Y1s, different ooards, installing 
~rong RCMs, wrong. boards, lnventortes~: different repair proceaures .. etc. 

Increasing available memory 

Destgnlng a firmware.· module which thinks only 128K of RAl'1 is always available 
and which provides most of the basic ingrediants for qesKtop operation means• 
that additona! memory Gan be used more effectively. (_():)viously., things in RCJv1 
should alway,s be thing~ that are always in. RAr"l.) _~ . /( . 

Lisa/Mac Compatibility · · · · · \ '---- · " 

M opportunity is available to ~xplore the aspect of designing some degree of 
Mac compat1b1Uty. Sinc:e consiaerable ,effort has been.made to move desktop 
functions into RCJVI and has in the process resulted ln tne design of a workable 

" interface between RCJv1 ana RAt-1 programs .. ca¢1tal1zing on that interface, lf it 
can be done, may help u1s_ achieve some level of Mac compat1bll1ty while at the 
same ume permit us to complete tne Key arcnltectural aspects of tne firmware 
in a much shorter time. 

'' 
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L CNerview 

A. Project Iclenti flcation 

B. 

c. 

This proje!Ct has been assigned the name Lisa 1.75 System Firmware 
Modi.Ale. ~ · 

Deflni tions 

System Flrmware ModUle. - -The group of 8 R()vl chips that resides 
. · · on the Usa 1.75 CPUMdeo memory 

Scope of Project 

' 

·board; and which can contain from 
128K bytes using 27128 (16K by 8 bits) 
type Rtl'1s to 256K bytes using 27256 
(32K by 8 bit) type RCJv1S. ... 

The Usa :L. 75 system Firmware Module (SFM) ls a 1?8K or 256K 
· byte cap~city RCl'1 package wNch can bind together diagnostic,, 

low to intermediate level ·software drivers and other frequ~ntly used 
system so1Ftware such as Qulckdraw, dynamic heap management 
code, MMlJ setting code, error logging cOde and a debugger. With 
careful (and clever) planning, diagnostics _and operating system 
software can be made to operate 7tthin a single architecture. 

By moving Key system cooe to Rtl'-1, memory is free to be used for 
other purposes. In addition, the .ability to provide superior 
operating ;ability in RCM can reduce the dependency on 
bootstrapping to achieve a comparable operating environment for 
troublesho1ot1ng and debugging. 

Achieving the system firmware moclule capability noted above 
involves . tt1e cooperation and effort.s of more than one software 
development group. This project plan hopes to establish the 
preliminary guidelines for the ,control, design, development and 
integration of firmware programs to be employed in the Lisa 1. 75 
hardware. 

Lisa 1.75 system Firmware Module Project Plan 
page 1 

June 6, 1983 



This "project covers tne following: .. 

1. Startup in-line diaQnostics. ., . 
2. Callable diagnostic· subtests. 
3. ·· Primary level startup and altemqte startup user interface. 
4. • Secondary level service and debug user interface. 
s. The extensive modifications required to the Hardware 

inte~rf ace dri v~rs. \ . 

6. ca:>s ROV1. ! 

7. Drivers for Sony 3~5 floppy, 871 floppy, Profile., Priam., 
. Pr.ofile Plus, RS-232, printers. , . · 

8. Mocl1f1cat1ons and incorporation of Key LlsaBug functions into 
the system firmware module. 

9. Moclificatlons and· incorporation of Quickdraw into the syst~m 
firmware module. 

10. MOdliflcattons and tncorporation of MMU setting code into 
the system firmware mddule. 

11. Mod1f1cat1ons and incorporation of dynamic heap management 
software into the system firmware module. 

12. System firmware based errov logging. 

13. Assignments of data and video memory spaces for the video 
RAM. 

14. Inco·rporation of a standard text and icon font into the 
system firmware module. 

15. Mod'fications and incorporation of any other code into the 
systt~m firmware module. 

D. Ctljectives 

By def1nit1ctn, Lisa 1.75 is .a manufacturing cost reduced version of 
Lisa 1.0 which must be deliverable as a complete system no later 
than June ctf 1984. Reduced manufacturing cost as well as 
tlmliness ini delivering Lisa 1.75 to the market place will permit 
Apple to respond to marketing pressures with improved pricing 
leverage. To summarize these go~s: . 

a. Lisa 1.75 ls a cost reduced Lisa 1.0. 

b. Lisa 1.75 must be completed at least six months prior to the 
planned ship date. 

Lisa 1.75 System Flrmwax·e Module Project Plan 
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This -project' direction clearly mandates that as few code changes as 
possible· c~an be made to' existing ·software, except those code 
changes tnat are necessary to transport existing software to the 
new 1.75 environment, and that new ..software design must be 
llr:ni ted t<l only tnose aspects of Lisa 1. 75 hardware tnat have oeen 
changed. In addition, any .redesigns that are necessary to improve 
performance or correci currently lnaaequate or unaestreable 
features must seriously weigh the impact to the sct'ledule. Finally, 
because ~:checlJling ls critical, l~ing curve time rrust be avoiced 
or mlnlmJlzed to rewce $ChedUle Impact. . To insure mtnirrun 
learning <MW ~t, irktivtOJals ·Ula~ were formly responsible for 
Lisa 1.0·~,ey tasks rrust be asst~ responsibillty for the 
corresponding Lisa 1.75 ·task. 

(])jectlve~~ for the SFM take in account the above criteria Key 
objective~; are summarized as follows: 

"1. Mo1ve all frequently used drivers to the system firmware 
module and provide interface contr:ols for these key an vers 
as· necessary to. ~µppon status and interrupt Ori ven operation. 
Thls is to insure ttiat diagnostics as well as normal -system 
software can use the same low level drivers. 

. . ~· 
2. Offer the same or '.superior startup interface as Lisa 1.0 and / 

provide the ab111ty to boot from the 871 Floppy artve, a 
Sor1y 3.5 floppy drive, the integral hard disc, via P\pplenet, 

3. 

4. 

via tne sec interface or from any expansion slot adhering to 
the expansion interface standara. 

Off1!r improved selftest abUlty to isolate errors to" tne field ~ 
replaceable unit and aid in manual troubleshooting using a 
minimum of diagnostic test controls. 

Provide an error logging capability, primarily for memory /. 
errors, that is largely t~ansparent to higher level software. 

/ 

s. Provide complete standalone operation, including a oasic / 
desl<top mode of operation which supports the primary / 
startup interface of Lisa 1.0 or the lil<e, ·as well as proviaes / 
accisss to secondary level functions such as selection ana 
invc,cation of self tests and debugger functions without the 
need to load In .software from a storage device. 

6. Oes:lgn the system firmware module architecture so that sets 
of two Rflv1s can be replaced without affecting the 

· functionality of other Rav1 sets. 

7. Inteigrate part of LisabUg and all of Quiekdraw into tt'le 
f1nnware. operating, environment. 

8. 

Lisa 1.75 system Firmware Module Project Plan 
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- 9. Im~ure that the SFM can operate properly without the main __,,, ,. 
memory/memory management board. The SFM must permit 
· single board oper~tion. ,, 

10. 

11. 

12. 

13. 

14. 

... 
15. 

16. 

17. 

18. 

19. 

Support dynamic heap managem~nt. 

· Support MMU ir:tl tialization and management whenever the_.---·· 
MMU/Memory. board is installed. 

'! 

Provide a reduced capability file system to support booting, 
. keyboard tables, preferences aQd err9r logging. 

Provide only one interface for entry to SFM functions from a 
R,OM resident program. · 

Pmvide SFM operation override for all key traps and vecoors 
pre!ferably through an SFM controlled allocation scneme . 

Prctvide SFM operation override· for all other· RCJv1 resident 
routines.. . 

Pn:M.de as mJCh or greater firmware flllettonaltty then WhaV---
ls •::tJJTenU y provided with IVtacintosh. · -

Support diagnostic function,g ln all drivers. -----

The~ SFM. must be able to detect the difference between the_.-" -
Sony 3.5 inch and 871 floppy drives. 

The~ SFM should support a standard c'ommunlcatlons protocq!_.----
for remote diagnostics. · 

E. Assumptions 

1. To insure that SFM project CC>nlJletion can meet the target 
schedule, or that at the least, availabllity Of the SFM does 
not impact arnot.rtCement of the Lisa 1.75 in the first 
quarter Of 1984, na rageme11t wm insure that tre lncttvidUals 
mos:t familiar CWld therefore most likely to CC>nlJlete tJ1e key 
t.aD~ In the shortest CiTIOll1t of time will be assigled 
responsibillty fOr the corresponding Usa 1.75 tasks. 

2. All low level drivers ·must be changed or rewritten to 
support changes in hardware. 

3. · Cor:respondingly,· all low level drivers will be modified tQ//// 
support error logging and provide diagnostic hooks. 

4. Exls:t1ng drivers transported to Ret-1 will support their 
existing interfaces. . 

5. Memory error logging will be supported only by a SFM 
intercepted error handler. · 

Usa 1. 75 system Flrmwatre Module Project Plan 
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; ' . . . . 

- s.· Memory error logging · \#111 ·. ~e supported only by. a SFM 
intercepted. error handler. ·· . ·., . . , · . 

6. · .. Err.or logic capabili~y wlll not be diminished from Lisa 1.0. 
Thi:s Implies that at the least the hardware design will 
sub:stain and/or improve error logging capability so that 
software ovemeao is· reduced. 

7. 

8. 

~ . 
It h~ assumed ·tnat an SFM resident hard disc driver will be 
designed to.1Jana1e th~ Profile; Profile. Plus and PRIJ\M hard 
~WL . · . ·· · 

. ' .. ~ 

soma ·effort wlll be maae to ·~rstand·Mac's flrmware /~ 
architecture am Interfaces 1n Older· to determine lf acJoptiai 

. ·Of portions Of tvlae'$ architecture and/or interface ts feasible 
cr1d will. help lr1'>ro.ve COl11>8tlblllty between t'1aC and Lisa. • 

F. ·Re$tricUons: 
"' 

· 1. Then! ts a danger that in~uff1c1ent t1"1e is available to 
implement the most desire-able SFM functions. '" 

2. Preoccupation with existing Lisa 1.0 committments may 
delay inVQlvement with tne L.isa 1.75 SFM. 

3. The 1nab111ty to fit au necess$ry harctware onto the 
CPU/Video RAM beard may require a redUCtion in the 
number of . Rct-1 sockets that may be accomodated. This 
could effectively re~e avall~le RCM ~pace. 

IL · Phase Plan . 

A. Def1n1t1on/Oe:slgn 

The following items have been .identified as Keys design issues 
requiring definition before efforts' in other tasks can successfully be 
completed. Issues are listed in order of priority. 

· 1. Memor)t asstgments fOr SFM and system software use. 
Because~ of the requirement to support standalone operation 
without tne main memory bOard# all common data that was · 
stored in low memory for Lisa 1 .. o has to be moved to the 
video R,Af'-1. In addition,. the appropriate video RAr--1 seqments 
expectetj to b8 used as the primary and alternate pages · 
woUld nt~ed to be assigned. 

Lisa 1.75 system Firmware Mc>dule Project Plan 
page s 

· June 6,, 1983 

-. 



It :l$ believed that . the follo.wt~g .. ·d~ta ls a_ffected: 

· · , a. Hardware lrl_terf ace global data. 
· b. Monitor Global Data · ,. 

c. Self Test and Startup rest..tlt Qata 
• d. Interrupt and ·trap vectors~ 

e. Primary and alternate screen data 
f. Quickdtaw glot:Jal data 
g. · Disc .buffers/caches. ·; 
h. debugger data area · · 

. 1., . Heap/system stack sto.rage. 
' . 

ThEt below named groups or·. lndl vid~als are tentatively 
e~pected to · res.ol ve and document memory assignments. 

Rfl::k Meyers, R/Ch p~ Ol8§110$tlCSV/./117WBm ·Grotp... as .. 
Gn.-xp 

Thb task wlU procsuce ·a written l1$a 1.75 Video Memory Map 
des1cr1pt1on. . ~, · 

2. ldenUfy Cl1d size ~1 key C0111J01 tents expected to be 
lncc>rporated Into tne SFM. · This task must calculate sizes 
of c~urr~t components if they .. exist and then extrapolate the 
ultima~ component size$~.· / .. . · 

The below named groups or ·tndtvictuals are tentatively 
expected to collee1, anQ pUbUsh code .sizes. 

TBl'Js 

Thi!; task wUl produce a document listing planned key SFM 
components and current and estimated cOde sizes. 

3. Sf'tJt Archltecture has to be designed before any aevelopment 
efforts can proceed. SFM architecture should, among other 
issues: 

a. design ·an orderly 'SFM tneory of operation (after 
. ln1t1al sel ftests fire up harctwere interface then run 
certain· diagnostic subroutines, etc) and tnen aesign a 
layered organization. Note that a certain amount of 
order is visibly supported in tne Lisa 1.0 Boot .Ravt 
however 1 ts Internal otgan~zation is not desireable. 

b. · .. xesolve . tne interdependencies of the various SFM 
· components. (diagnostics needs hardware interface, 
. tlQOt COCle ~dS tlardWare 1nterface.,drivers.,f1le 
· system,QuicKdraw needs hardware interface, heap 
management.,etc~ . 
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3. 

· - c. ·· · resolve the. conflicts .presented to SFM architecture by 
requiring that RCl'1 sets be easUy changed without 
affecting otner RIJ'.1. set$. . " 

d. e~tablish a' standard ~M' interface and Calling 
conventions which· takes lato account the need to 
minimize higher level software impact Every effort 
should be· made to. evaluate Mac's firmware interface 
conventlons~ 

'ii 

e. determine the effect , of provlding error logging at the 
firmware level. and desigA . the )mplementation steps. 

The below named groups or 1nctt v1duals are tentatl vely 
· exp,~cted to design· and document the SFM architecture. 

Riel< Meyers,. 0/8fll?O$tlcs8FJ.rmware. Group, OS GrolJA.. 
Oaf/ Smltn Rleh Page 

This task will prodUce a. written Lisa 1.75 SFM Architecture 
speci ficaUon. · · · . '>. . · . • "' 

Primary Lisa User Interface Standard startup interface and 
graptiic secondary service and debUg interfaces must be 
desiqned and dOCumented. • . . I 
Responslb1Uty for U$er interface. standard conformance: 

Dan Smith 

Resptmslbil1ty for des19f1. and dOcumentatlon: 

180 

This task shOUld prodUce a Requirements Document to flrml y 
establish what the detailed objectives are and a Interface 
Specification for primary and seconclarY level oDPr:::lt1nn<-

Lisa 1.75 System Firmware ModUle Project Plan 
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6. 

. ·\: 
' ·; j " ' ' . . . ''. . .' 

- Thn SFM based 871 ctrlve~ wm most likely be the sum of a 
low leve1·a11 Floppy dlsc driver. which is the logical 
replacement of the 6S04 Floppy. Controller RCl'1 and the 
exi~;tlng or appropriately ffiOQified OS floppy driver. The low 

·. .leve~l driver must be designed and dOcumented taKing into 
acctJunt the former Rtl'-1 (Jriver's · functlonalit y and tne 
requirement, 1 f any,, to. preserve a ~-$lm11ar interface. The 

.. high1er level driver may need to be slightly redestgnect to 
accomodate sc9 -operations on the same interrupt level. 
Also,, the higher -level driver .must support tne Sony 3.5 lncn 
floppy drive. _ _ If • • 

Resp.:msib111ty for lo~ l~vel 6504 'replacement: Gal')' P!Jllllps 

Respc>nsib111ty for higher level floppy' driver: oave Offen 

Pa~c:ipatton or con~rtbUt1ons are expected from: 
Ron Hoc/1spnJ1?g, .. Maqlntos11 Division 

These tasks will produce a Low Level .871 ortver 
specifJ.cation and some form of hlgner level driver ~ 
documt~tation ·or an ·updated specification lf one exists 
aireaay. 

8elf te;ts and callable dlarJ10Stlc roUt1nes .have to be 
~redesigned and documented to ~e. lnto account new 
hardware differences, SFM. layout and added features offered 
by other Ukely Sf M resident cocte sucn as Llsatrug. 

Group responsible: Ol8f:l?OStlCSdFlrmw8re. 

This tasi( wlll produce a Requirements Document for SFM 
diagnostl.cs and a SFM 01agnost1c Spectficatlon. 

7. A ne\fl .hard disk driver for the internal harCI atsK must oe 
designed and. ctocumented. 

Group responsible: OS GllXIP 

Participation or contributions are expected from the 
following group: 

D1agnosttc6Flrmware Group, Ron Hochsprung 

This task s:nould prOduce either a new· driver speclflcation or 
an updated version of an existing specification. 

Lisa 1.75 system Firmware Moctule Project Plan 
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. ,. , .. :· . . ·:· . . ' 

·: ·, ', ·. ' ' ., ' ' .· ,· ' ,' 

· ·. 8~ · .ThE? Lisa 1.0 . .CCPS ls to be replaced in Lisa 1.75 by a 
al fterent and improved version of the CCPS. In add1 lion, 1 t 
ts planned . to change .the specific interface protocol between 
the CCPS and the L..isa host ,to improve performance and to 

... 

. reduce l'landshaKe problems. · Tne cle~st approach to 
·achieving new functionality may· require CCPS RCJV1 reoesign. 
To insure tnat sufficient time ls. available to address 

• redesign, 100% re7ource alloc.atlon must be committed. · 

Individual responsible: Tadd M8cMJJJ811 
'Ii' 

' -
Participation or contributions·, arE1 e:q:Jeeted from the 
rollp\ttJing .group: . • : 

Gary Mat:ten, Diagnostlc8Flrmware Group, RicK Meyers, 

Tht.s t.ask should produce a CCPS Ravt Requirements 
Document and a CCPS R0'-1 . Spec1flcat1on. 

9. ' t-1mketlng requ11es 1 a tts for tile SFM that taKe in account 
Macintosh price/firmware . ~izelfltmware functlonali ty a~ wen 
as Lb>a 1.75 price/firmware size/firmware functionality need 
to be tjetermined. This task. should prOdUCe a MarKeting 
Requlr1ements Document for the· SFM. 

10. 

11. 

Jntematlcml ·marketing requlrefjll811tS need to be dettnea. 
Specific requirements wl th respect to translating text must 
documented. Intemation Marketing is ·responsible. This tasK 
shOuld procruce an International Ma.rk~ting Requirements 
Documen~ · · 

service Requires 1 e its for SFM dlCl'=JlOStlcS aid service 
lnte~ mJSt be deftned. OSSO is responsible. This task 
snould p.roctuce a Servic;e Requirments Document for t.ne 
SFM. 

B. oevelopment/1'1tld1f1cat1ons 

l. Self tests~ and callable diagnostic ·routines wlll be developed 
by the Olagnost1c&F1rmware Group. 

Primary cnotce: George cossey 

2. Primary startup . interface and secondary service and debug . 
interfaces wlll be developed by: 

Primary ct\Olce: 780 . 
Alternate ch01ce: ·Rich cast.ro 
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' . ~ ' ' ' ' ' 

3. The· OS group will be· responsible for major driver · 
deve1c1pment ·for the Floppy . disk; . SCC interface and Hard 
Disk. The Diagnostic~lrmware group will t>e responsible for 

. low. level 871 driver ctevelopme(lt. 

Major Driver Development: oave Offen 
"LOW LE~vel Driver: Ga.ry_PtllJJJps 1 

.. 
4. Hardware Design ~ill be responsible for CCFS firmware 

development. 
- -

Primary choice: Todtt /18CMl/1811 . ' 
s... The Hardware Interface Driver mOdule wm be modified to 

work with new Lisa 1.75 harctware and to support an error 
logging 1oapabil1 ty: 

6. 

Primary cnoice: Rick Meyers 
Altemau? choice: Dave Offen 

" Altemat" ctio1ce: Gl!JO/f/fJ Cossey, 
':"· ~ '.JI 

LlsabUg 'f~Ul be modiflecf for use in the SFM. Initially it will 
support its present interface. Utlimately 1t shou1a be 
modi fled to conform to a secondary level servlce/oebug 
graphic lriterface in the convention estar:>Usnect by Lisa 1.0 
service interface. / 

Primary d'10ice: Rich Page 
Alternate cnolce: Riek Meyers 
Alternate ,cnoice: RIC/1 CBstro 

. 7. Quickdraw must be modified .as appropriate to run under the 
Lisa 1.75 environment. ·~ 

Ind1v1()Jal responsible: TSO 

8. Heap ·man~1ement code must bf3 mOdlfied as appropriate to 
run under tJie Lisa 1.75 environment. 

Indlvtoual n!spons1ble: TBO 

9. Low level p1:1nter driver cocie must be mOdifled as 
appropriate ·to run under the Llsa 1.75 environment. 

Group responsible: OS Grotp 

10. Memory management unit handling cOde must De modified as 
appropriate tio run. under the Lisa 11175 environment. 

Group respon.~tble 0$ Grotp 
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c. Integration 

SFM components are expe~.ted to be ln~grated as follows: 
\~ 

1. seu~ Tests and startup result data processing with default 
lntenupt, and trap handling. ,. 

2. • Han:1ware Interface, 
3. LisaBug using. present interface. 
4. Profile external haI'.d disc ctrlver. 
s. Low level startup (Qoot) driver. . . 
6. · Nonpertpheral callable diagnostic;. subroutines . 

.. 7. Low ·level 871 driver. 
8. Higher level hard disc drivers (replaces profile external hard . 

disc driver~ 

9. Quic~~draw, fonts and heap management. 
10.. user Interface. 
l~ Oeb~Jger using a graphics interfaqe .. 
12. Miscellaneous functions as req1Jired. 

D. Proouct Evaluation · 

1. Proctuc;t Test 

cnce the release crt terta for S\13bmisston to product test has 
been rnet, ~ will validate that thprOdUcts function 
accord~ng to specification~ 

2. User Tt,stlng 

~etlng wm coordinate ·and cOnduct user testing of the 
user Interface concurrent wl th prOdUct testing.. Included in 
user testing should be an evaluation of Intemat101al 
~ettng•s user interface requirements. 

OSSO wm conduct an evaluation· of the SFM to verify that 
servicing needs have been sat1stiea. 

3. Alpha TE!St 

Alpha Testing will be coordinated . by Marketing. Every 
effort. shtJUld be made to separate alptia testing of the Lisa 
1.75 with the final SFM into two phases. 

Phase 1 ,l\lpna Test ShOUld be COndUCted only witn the SFM. 
Phase 2 j:\lpha test snould condUC~ together with any of 
the otner software products. 

4. Beta Te.st 

Beta Testing will be coordinated by Marketing. 
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ID. Dependencies 

··· A. External Dependencies 

.... 

1." Cc>mmencement of certain -Lisa *.75 tasks are dependent 
• upon compleUon Of Lisa l.O tasks. 

2. Failure to assign lndlvlduals formally associated with a 
particular Lisa 1.0 project .to the corresponding Lisa 1.75 
prnject may delay SPM development. . . . 

• I . 
La1ck of sufficient new prototype machines will delay SFM 
del).ug and lntegraUon. . ..... 

3. 

4. ~aok of Widget dqcumentatlon will delay disc driver design 
an<l development..;·· · • 

"s. Lat::k of funcuonai Widget .. hardware will delay disc drl ver 
det>ug. . . 

i!-,. . . 
6. Lack of a Lisa 1.75 compatible parallel lnterfce card wm 

delay startup code debUg. 

7. Lac~k of the appropriate adapter for the Data 110 equipment 
required to program SFM RCJvts wm delay tne ab111 ty to 
provide Ravts for debug. · 

8. Porting of Monitor to 1.75 1s ctepenaent upon ava1lao111ty of 
SFM startup code. 

9. complete debug of tne CPUMdeo bciaid ls aependent upon 
availab111 ty · of the . Cf.PS RCM. ~ 

B. Inter-Depe~nctencies 

1. RlcK Meyers and Todd MacM1llan must resolve the clock 
Ume format before tne new CCPS .Ret-1 can oe aeveloped. 

2.- Design and development of all major SFM components is 
dependent upon definition of CPU board RA1'1 usage and 
deSJ.gn of SFM Architecture •.. 

3. Completion of the new· hardware interface· CCPS driver is 
deµ.!rldent upon. CCPS Rtt-1 completion. 

4. SFM startup (BOOT) cOde ls dependent upon the debug and 
integration of floppy and ·hard . di~, (l~ver -coae. 

5. Inco1rporat1on of QUickdraw into the SFM fs dependent upon 
·the -avallab111ty of ~e hard\Vele Interface. 

6. Llsabug requires a working hardW9l"f3 interface. 
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IV. 

" ' ' ·.J ,, . . ' " . '".,,,.; ·f,t • . 

· ·· : · ? . · . .. · :: Oe.bUg· of t.h,e CCPS R0'-1·. and ··ttie ·H~d\Nare Interface CCPS 
· . >dr.lver are. mutually dependent. .· ' ..... h. . 

. ' . : ~ ' ·' ~ 'i . 

. ~:~ . , : .. -:?I~'.:;· 
l. 

2. 

.. Pro.ject ·Plan avapable . :i.1~ .. ~· 
Project J'lan· !provea ·:: ,_{4'.'.""k~r/, 
00CUf'Tl~£'.lFS.;: ~· · <\~::::~~d:.:;{:j.}ri:'.1; ,f 

;5 . ' ... ..,, .. j;,. } ·:' .~ .. 
Lise· 1~75 V1cteo Memory . Map "./·,.~>:.,:f :~ .. if;,;. · 
Codt! ·stze· Estimates For·.sFM < .. '.:~~t"~ . 
GenEiraJ. SFM Requirements OOQUfl'\ent, ; 
· SFM user Interface ReQUlrements.;q®yrnent 
SFM Arehltecture Speciflcauon ·· :-_;; ·:. .::,,~:\:· · .·. · 
Low Level. 871 Drtver Spectf1catJon ,i/ ··· 

.. ;.", f.iard .Oise Ortver Specification.·· ···:~·· ·. ,§;},\1 .• ·• 

CCPSRct1. Requlrements·_-Oocument j: ·· .. • · 
Hard\tlare:.In~rface. Specification . · . 

3. 

4. 

SF~· OiagnosUc Requirements ,Docl.inent 
SFM .. t:Jiagnastics Specifioation. · · 

, ' • ; • , L• • , ••'.I 

Oependencies 
' /, 

TBOs ;assigned by 
Widget hard disc docvmentation·· recet~ by 
CPU · V1aeo. memory use defined by · '. ... 
SFM Archi~cture def~ned by · ~-, 

Marketlng. Requtrments fo.r the SFM 
service Requirements ·for the SFM. 
Intemat.lonal Marketing· ·Requirements. · · 

·. for the SFM · · 
M~fm:turtng Requirements for, the SFM -~ 

HardWex~ 

Data IIO Adapter for larger Rc:t1. available 
Lisa 1.75 expansion compatible Parallel · 
. Interface .. · Card available . . . 
1 Prototype l-1$8 1.7Ss available for . SFM onlY 

·. . . ~ devel,opmenUdebUg · : " .. · 
2 L.isa.1.~'c?s:;available for ·SFM;only ··; 

··4~~~'~',.;~[~,;?,:;1¢S 
self~t/Ctxte{tlebugged ! • ..• -:,· <!. ·· 
Startup cede - external profile · 
Low level 871 ~river Cl'Jd1'Q/de~ge=d .·.· ·· 
St$'tup RC>\~ ,'"" Widget .. >..{~. · , 

"'/:· -·' ... ··--_ .. :;, 

06/07/83 
06/15/83 

06/20/83 
06/20/83 
06/20/83 
06130/83 
07/15/83 
06/20/83 

.06/13/83 
06/15/83 
06130/&3 
06130/83 
07/15/83 

06/15/83 
06/30/83 
06130/83 
07/15/83 

07/15/83 
07/15/83 

07/15/83 
. 07/15/83 

07/15/83 

08/01/83 

07115183 

09115/83 
09130/83 
08130/83 
.09130/83· 
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B. 

.. · 

~ as 871 aitver changed/debugged·:; 
Startup code - 871 · . . · .. :, .. · ··1 . 

' .. ·St;:ll'Wp .code - Applenet .. ..: · : .. ·· 
Lisa 1.75 only di~nostic sUbtests :·:·> · 
Hs1rdware Interfaqe changed/debugged 
Ll:>abug Changed/debugged · ·· ·· . ~. · ; . . 

· Mtw1U managemen~ coae .. changed/det>UggecJ 
·Universal hard. disc driver 9omplete. •· · 
He1ap · manager mOdified/deQugg~. : ·.·. · 
QutcKdt:aw mod1f1,dtt1ebugged ·: ·· : · · 

. Pt1lmary user interface codedlcjJK>ugged · 
S~;rvtt:e/(j~~ug user lnterf~~i "g~g{~et)ugged 

•· ; ·· · · " "' · · ·. r , ·,< ;s_:~.r'.~!r~:zt;y,~;:\::> 
Major MUestones · ·. · . '..··,'.:1~,.,,.~: ·i·· . 

~· <,;'.:<::~; {'.~:~?;;.:://:' ' 

~~gJ:~i· ~~~ :~~~: ~ ~:: ~'·";cJ,C<· , · · 
' , ' . ; ' '"; ;~' 

' I Release -~'1emoTY Map oescrtpt1on-: -:c:~ .··.·~··. ~· 
Release lJser·. r.nterface. SP.eCif~atlon ' . 
Release .t'Xct\ttecture. Speoific~tioo · 
Major des;.tgr,l ,1ta$K$. ccmp~ete ·~· '.· · s·.) 

" ' .. ' ' ~ ·~<' :: · .. , 1: -~ : . ! '." :, ~ 

'.· 

Release s:FM: 01agnostic :Spec1f,1q~µon·· ' ' I "' . .(':.:F·:f> 
Selftests ,avallable in RCXV1 · ·.· .. ·· · ·/'··:,::) 
, Hard\vare Interface avaUfWle · . · · .... ~". · .. : 
SFM debugger available . · · " · 
Low level 871 C1r1ver available 1n J~avt. " ". ·y;, 

Startup c<>Q•i all devices . 
Primary t.lser In~erface ri.mning . 
seconaary. Le\lel user interface 

Code complete 

V.. Resourees 

1. Personnel · 

1' » 1 
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Shortest 
C).)ration 

. 09/22/83 
08/30/83 
08/30/83 
09130/83 
09/30/83 
08/30/83 
TBS 
10130/83 
TBS 
09/30/83 
11/30/83 
12/15/83 

06/07/83 .. 
06/15/83 

. 06/20/83 
06/30/83 
07/1'5/83 
07/15/83 

07/15/83 

08/30/83 
08/30/83 
08/30/83 
08/30/83 

10/01/83 
11/01/83 
12/15/83 

01/15/84 

Longest 
Duration 

6 months 
6 months 
4 months 
2 months 
2 months 
1 montn 
2 months 
1 month 

· 2 months 
6 months 
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Unlver$al Hard· Oise d$ver·. ; ....... -'' ;; :~· .. ··~::;frripnt.hs. -· 4 montns 
user In1terface primary s~p .. • . . . ·\;;.;\ .. · :~ ·' ·'f.OOntils . 6 months 
sec Reimote . .,Communlcat1ons •· · · · · · . months a months . , · totai;~.. . ..... : ' ..... ''}i~iS!~~"~tns 50 months 
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