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MANUFACTURIN
TEST PROCEDUR

r
| DESCRIPTION 71 TCaT | TEST TYPE
2200 SERIES DS'DPPU BUOARD ! ; IN-SYSTEMS TEST
2300, 5ERIES DS DPU BOARD.
+ INSYSTEMS HESE €218-8826-A)
L PURPOSE: i
1.1 The purpose of this documesnt'is to-allow an operator to thoroughly perform an IN. -SYSTEMS TEST on the

2200 SERIES DS DPU BD. (210-8826-A).

LREEAIT VPR e

2. v NEFERENCES:
FﬂTV.,']ZI st

. . None requn'ed:: .’#"LQ:."? 2 ({4
TV fe ¢ T
. ]ﬂ’r*; L TOCT e v

,mﬂlgzsmms_mzxﬁ@&
"TIV"'!;;S
LTI i

Refer to B-DQG-002 for a complete listing of responsibilities as they pertain to this document.

MULTI-USER W/BASIC .. .. ..

B

T & h
IO JTER] S
TV e AF A L‘
ATMITI DESCRIP’!?ION . s PART NUMBER QTY ' N
ATV 205 § R i .
2200 CPU 187-3315 (OREQUIV.) 1
WORKSTATION W/RELATEWLES . 187-3249 (OR EQUIV) 1
22C32 TRIPLE CONTROLLER - 212-3012 1
v oa— 4 2 ¢ TEST BOX e it 3 . (SEE APPENDIX 7.3), 1
bismng, w2 oue ;&\(«kcnmb St " 289-0847 1
s FLOPPY‘DRIVE o= o 2890846 S 1
e L/ LSTREAMING TAPEDRIVE ~ *7 " 289-0905" - 1
20 MEG WINCHESTER DRIVE 289-0849 (OR EQUIY) Y
SPECIAL CABLES NPN (SEE APPENDIX 7.1) 1
1

o 732-0049-B (LATEST $§V )

NOTE: SOFTWARE 732-0049-B IS PART OF THE 2200 DIAGNOSTIC PACKAGE.
DRIVES LISTED MUST BE INITIALIZED WITH MULTI-DISK.
S SETUF:
5.1 CAREFULLY inspect all cable connectors and siet the SWITCHES on the UUT as follows:
SWITCH SWITCH "ON" SWITCH " OFF
1 1,2,5, &6 34,7, &8 \ - Ro 00N
2 1,2,5, &6 3,47, &8 > s caus fou § 200
3 1, &2

3, &4

JAITARAINVIO) YV L9400 COMPANY CONFIDENTIAL



Y . iISTAMP ARTNO
MANUFACTWG = L W - #E
- TEST PROCEDURE |*[ ... CUGINAL 1‘!?332?&7 T ”a}
" | DESCRIPTION ) AN 3 | | TEST TYPE »OXT ‘{I}X';:-,:.;(x ‘
2200 SERIES DS DPU BOARD 7} IN-SXSTEMSITEST 231432 anLs
- 2200 SERIES DS DPU BD.
IN-SY$'FEMSTTEST (210-8826-A)
S. T : G CARN AR | 1
6.10  Press the [N] key and change the screen to match the following: n . ar > s¢ ~ . sd7 i
) .: A : “t 14 _'-, "\
TEST FRMT INIT VER ADDRESS  MODEL SECTOR/RANGE ACCESSES
AT VRATYHY e
YES NO NO NO D10 2200DS FLPM 0/4159 ' PR |
YES NO NO NO Dl 2200DS WIN 0/38911 INFINITE
YES NO NO NO D12 2200DS WIN O/3891Ly , crii gy sz E
YES NO NO NO Di3 200DSWIN 03891 -~~;“*ngmﬂ
YES NO NO NO Du4 2200DS WIN' o301 "INFINITE
YES NO NO NO D5l 2200DS WIN e vy 0389 .
YES NO NO NO Ds2 2200DS WIN- - - 22 “igjaggqye 1)/ 3 "“J—-ﬁ:@m‘rzxﬂr—g
YES NO NO NO D53 2200DS WIN 0/38911 INFINITE
YES NO NO NO D54 2200DS WIN 038911 INFINITE
N NO NO NO NO D21 2200DS WIN /65083150072 C INFINITE
o NO NO NO _NO D22 2200DS WIN_ 065023 _ ___ INFINITE
6.11  Press the [CONT]I\BJE],key followed by the [Y] key. S elan
612 At the prompt, type "ENABLE“ and press the [CONTINUE k key o ,'.\4‘.\).; i e q“)w
5 = Vg, A Oinpe 06 L Hous ' 'i
6.13  Allow the test torunfé 5000-adeessep making sure that there are NO errors, %%sao L0 B8 PAKT: aus J
CoUsIRO O BNELOSEITIn B uu. TvisonmEnr (€70% F} Yo ”Tﬁ,’(!‘ 9» ~$\T6 Gevitae
6.14  Press the [HALT] key, followed by the [RESET] key. - e ‘n;ia'ym" €MLOSED \K-THE
615 Power "OFF":Y:é TEST BOX and"me CPU. CaTe ”?fa j”,:""( :
616 Remove the%ﬁ'r and send :he‘*UU'r to the NEXT PROCESS sTgp; 1PN
R 8 TOR ZTOW
AUTIE
SGED 1.7
T
G w T :
e ;
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3 VX STAMP /AT P. TN REV |SH
NUFACTURING STAMER . - ARTNO, - EET
EST PROCEDURE' T’ 210-882‘5'A 1|3
CRIPTION T T R e anad TEST TYPE
2100 SERIES DS DPU.BOARD i272- AL 55 2| | “IN-SYSTEMS TEST

- ——.-

P c—

2200

m-sfs*rgﬂjﬁ'ﬁggzg}i}? 8826-1;)

S SETUP (CONTINUED):
5.2 CONNECT CABLES 11,12, 13, 14, J6, 17, J8, J9, AND J10 from the TEST BOX to the UUT.
6. ACTUAL TEST: swer/
6.1 Power "ON" the CPU. Press the [RESET] kef located on the WORKSTATION.
{(Bovmive Foom D21 MENU Folk OIS 0% DIALNKSTILS LOMES UP.
6.2 Press the [SF2] key. Press the [RUN] key. (this will load MULTI-USER BASIC-2).
<0 OO0 THE CURLTIT LONEIGUANTION
6.3 Press the [SFIS]]cey; fdlowed by the FY] key. Prgss the [RETURN] key two (2) times.
T 'A‘ "N
6.4 Power "ON" the TEST BOX The 1. 2 MEG FLOPPY LED will illuminate for approximately one (1) minute
and then go off. . 1(13 F\»NL \.fb}&t's ot G0 OVT on TS onn oM sunu’ UnT HAS FaLED SECF-TEYT.
6.5 Press the [RUN] key. (DS/OPTIONS DIAGNOSTICS)
6.6 Use the [SPACEBAR] to select "BACKUP DISK PLA'ITERS TO TAPE CASSETTE." and press the [RUN]
key.
J 67 The LED on the TAPE CASSE'ITE DRIVE will blink for approximately one (1) minute and then go off.
i
168 Press the [TAB] key to return to the "DS DATA STORAGE CABINET UTILITIES" menu.
;6.9 Press the [RUN] key to execute tbe 'MULTI-DISK TEST". Press the [RETURN] key, the following screen
E will be displayed:
TEST FRMT INIT VER ADDRESS MODEL SECTOR/RANGE ACCESSES
NO NO NO NO D10 2200DS FLPM 0/4159 INFINITE
NO NO NO NO D11- 2200DS WIN 0/38911 -, INFINITE
NO NO NO; ~:-NO . D12 | 2200DS WIN 0/38911 INFINITE
NO NO NO" " NO D13 2200DS WIN 0/38911 INFINITE
NO NO NO NO D14 2200DS WIN 0/38911 INFINITE
NO NO NO NO Ds1 2200DS WIN 0/38911 INFINITE
NO  NO—"NO ~—NO---D52 2200DS WIN a/ago11 INFINITE
NO NO NO NO D53 120008 WIN /38911 INFINITE
.NO NO NO NO D54 2200108 WIN /38911 INFINITE
N0 NO-: .NO . NO . D21 2200DS WIN /65023 INFINITE
NO 0"~ ‘No NO D22 2200DS WIN 0/65023 INFINITE
|
PP COMPANY CONFIDENTIAL
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STANIP

MANUFACTURING | =

PA TNO . w na -;;';i:’,
TR ¥

TEST PROCEDURE*}

encs- CEIGINALY -
% (RED) |~

HACE
21 8§.},6)A

A

ARk |

e L
, AA)ESCRIPTION T T:fk& T B Tj TYPE ”‘“'h T A
’ 2200 SERIES DS DPU BOARD - = 2 T IN-SYSTEMSFESTIG 0 -Haid372 0082
oL e “i
zzoos RIESD DPUBD. . ]
IN- SYSTE S‘T,j;',‘ [ (Q10-8826-4),, .. |
TR ML AN /R R AN S
7.  APPENDIX TR a3 +A SENY SR AR | L DRVADD nz
7.1  TEST BOX CABLES: . L
A Ralh RS0 2 AC I I}
TH s RIS AR O i
i o :.:‘“‘:-:/‘? et Z.a
WINI “A" CABLE CABLE 220-3629
(1 PER TEST BOX) CHANGE LENGTH BETHEEN ITEM 2070 @
DRIVE 4 FROM 15" TO 27" i
- Sl L, i
¢ ey asdt bos 5
. LT T et
" WINI "B" CABLE CABLE 220-3630 o
- (4 PER TEST BOX) UNMODIFIED e LER
4 gL 8T '\-?7£
5
£ ST gt A S 2.3
FLOPPY CABLE CABLE 220-3439 NN
(2 PER TEST BOX) CHANGE LENGTH FROM:23*-10° 35"‘»"” i k2
Y TSRS ¢ B SR
4 i O R U ,
TAPE STREAMER CABLE CABLE 220-3628 ~ T 7o R
(1 PER TEST BOX) CHANGE LENGTH FROM 19770 30* 0.
S O R O
oM o
‘)" UV..
POWER SUPPLY HARNESS HARNESS 270-3439 e e
(1 PER TEST BOX) CHANGE LENGTH BETWEEN 3170270 37.° /|
FROM 20" TO 28" i
A~ - i
- i
%
!
COMPANY CONFIDENTIAL



f TEsT
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Y, ' ' . PART NO
MANUFACTURING { - >'°F X REY
TEST PROCEDURE | |210-8826- 1

DESCRIPTION T2 2 V2 énili TEST TYPE

- wmfw

.(r“i " -,u'. B ~ U

2200 SERIES DS DPU BOARD IN-SYSTEMS TEST

LEE-0RS . TRAT A1

2200 SERIES DS DPU BD.
IN-SYSTEMS TEST (210-8826-A)

120

7. APPENDIX s
7.2 lserup DIAGRAM:

~ |
\::{\_\~: ! /

Al L
i \ A0
WORKSTATION

BUX . =

-

Vi '
/

! syoe . / O TRIPLE

. O CONTROLLER |/
oy BOARD

l DE-100 l
21-13
35-12

‘
¢

2200 CPU

as-28
=-20

-2

e

e (an

L—q—-.—....‘—- P S e

JEVAITTITWOL e
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MANUFACTURING PARTNO REV 1
TEST PROCEDURE | [210-8826-A ]
——— ' e T iy oed SRR REEY |
-2200 SERIES DS DPU BOARD IN-SYSTEMS TEST w13 #maa
LT 4 %, (5 YL gl tF e
2200 SERIES Ds-DPUBD. /1 T T T

IN-SYSTEMS TEST (210-8826-A)

3o en igrtn
TR RrTET e |
7.  APPENDIX 4s8-3773 |
7.3 TEST BOX DESIGN:
//
L/
)
. A
‘$
\‘\
3 A
7.3.1 Cut out the side panel per the dimensions noted avag_;;;‘_‘;”\_;L'
7.3.2 Re-attach the cutout panel with hinges at th,e._‘bottom; VLT
edge. EEEEER A 3 ‘
7.3.3 Deburr and repaint. Tl = ;
7.3.4 MODIFIED TEST BOX ASSEMBLY: - U rEy
7.3.4.1 Assemble feet (655-0072) to box.. ° |
7.3.4.2 Assemble power supply with modified harness.
7.3.4.3 Assemble drives (1 of 320K and one of 1.2M
Floppy included). z
7.3.4.4 Assemble modified cables.
. 7.3.4.5 Assemble rear panel assembly 279-8059.

COMPANY CONFIDENTIAL?




TEHRE ‘A“&‘?;r's-"‘m o
NG e o
0 ~ TES:I‘“PROCH) S ﬂ“”‘m‘“ Qgrq&r.. 210-8826-A
g DESCRIPTION S g;":-f RED)
U B 1 s Y I ks

2200 SERTES BY 596 Eoakp RS~ 2] -
] 5 DS DFY BQAI\K‘D;L-——T St — 2| IN-SYSTEMS TEST
| (k. ~pr-H1¢) 2000 SERIES DS DPU BD.

IFI;S}'STEM?__ TEST (210-8826-A)

R
e Ao

7. APPENDIX
| rT7 DIAGRAM OF ULT (210-8826=A)  __
L e
[} ' ' ' e ;
| meme i o ST
| e = i
! \ ::_wm;—izf_-’i T —
! T e ss::ns:_—x sf—7 = -
*‘ — b = e
? o e ‘ = e

~_|‘r - |

L e e (=) e R —0
R et e o JEE N
221 T B s;c:.es:;j”?biné e
\ AW M %'F:Tj iﬁle $=) = =T L
‘ e %Lj el iCZ_'l g:?:ﬁf

Sswitch #2 }
/ !

|
|
|

L135

] a—exs .

L121
‘ 's::\-F_:_‘__’T "
b = e f e | IS
ok e - e ]
| = ‘EZ]
‘; *Eﬁeaz:l — ¢,—-jw>c::__]:mr-1
: - — h— ¢ o::wz:
1‘1 !%E-i = lﬁli‘ ‘1;1 Er‘__switch #3
i . =" l‘s:—,o_..o,o - v} -
\l , / -
: Switch f#1 I )
I_ ! 7-f J4
we——— = Ll
L ITEAGLTAD ) {7 AT
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MANUFACTURING |- — STAMP _ _. 1@1”? ...... ____
TEST PROCEDURE | ORIGHA 2*10'3326.-4%;‘ E ,

0N 'j.'.,,."
=\ DESCRIPTION » T Y TEST.T¥PE — =, 4 05 0ad |

f)-%
w t?ﬁz 1

2200 SERIES DS DPU BOARD 2| |, IN-SYSTEMS TESH - s
7200 SERIES IS BPUBD— — — — ,
IN-SYSTEMS TEST (210-8826-A) \
U S |
7. APPENDIX t‘
7.5 UNIT TEST CONFIGURATION: wlis i
e’ §
. ORIVE SEL. 4 t
ah | WINOESTER DRIVE i :
s - = 1 — {
| - s - ' - \ :
i
D oA k GRese 1| - ‘
e h ] WNOESTER Crrve
mals I .
ORIVE S8 1 FEMOVARLR \
] - * CARTRIDGE
RN, oo | | 2| : mm
A ) {] zarar | |
A} ] § :
vare L 1 rseoave

SOTES: 1. F A AEMOVABLE CAMTRIOGE WINCHESTER B USED. TS 3~ CAILE MUST GE CONNECTED 7O J7.
THS OFIVE MUST € LOCATED N DRIVE SELECT 1 POSITON.  ANY REMANING WOESTER “B™
OABLES CAN BE MLUQGED INTO ANY “3™ RECEPTACLES.

L TERMINATING NESISTORS OF DRVE 2, 3 MO 4 SUST X REMOVED. m:mm
MESISTORS MUBT MOT BE NEMOVED,

U e e

. -
L n -
e 8 WNOL A
orF u_‘ - “. :
‘us —! R ¢
NS | DR 3 *
m-J - I
] [Ty - :
- ;!‘ T {
G—
. E-ﬂ OF ON {
w1 =11
190 | e i
g” —( DR 4 '
{TO HOEN —'I )
51 T e L B H
WNCH 8 __JJ !
» ™2 H
ROPPY 2 :
o SWITCH SETTING H
» WM MSH LS8 OtSK DRIVE TYPE P
WHNOL B
e 0000 NO DRIVE PRESENT
. 0001 10 M REM, CARTRIOGE WINOH,
L . 0010 10 M WINOAESTER
o [ XJR] W WHOESTER
P12 M YAry st1ee T Mo WNOESTER
S~ 0101 4 W WNO€STER
N Ll'llu, eite 140 M> MAXTOR. 142 10 Mo
(BR8] 3 Mo MICROPOLES WINCH.
L 330 » 10040 112 Wb MAXTOR 74 18 4>

0dsad 1
ol

o cmintr * )
S ko
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3.1 Operator Controls and Indicators

CONTROLS AND INDICATORS

/ Q
P
=
{
ml
2 \ \ 8
LA
D1
NN
N
Item Name Type and Functlon
DRING weer’ BU.NKJ
1 Select LED; upert power on, the lamp ¥rghes, and
SHOULD 60 OUT (W the drive is ready
for use. Thereafter, the lamp lights
whenever the drive is accessed. (This
indication holds true for the indicator
lamps of other devices that may be in
the DS Cabinet.)
2 AC Power Switch Rocker switch; applies ac power to the

6’

power supply and cooling fan.

AR ARINS  RANIP S IS S S Y



_
CONTROLS AND INDICATORS

3.2 Service Controls

— |
BN
E_Jw
En~
o)
BB o]
B
B w

- T
=N
EJw
EB» T

E—o 5

BN
E oo

I tem Name Type and Function

1 SW2 DIP switch; 8-pole: defines configur-
ation of Winchester drives 3 and 4.

2 SW1 : DIP switch; 8-pole; defines configur-
ation of Winchester drives 1 and 2.

3 SW3 DIP switch; 4-pole; identifies typ. _f
floppy drive (360kb or 1.2mb) and
indicates if a tape drive is present.

|

741- 3-2 COMPANY CONFIDENTIAL



()

4.1 Start Up

OPERATION

Installation as specified in Section 9
must precede equipment start up.

CAUTION

Do not switch DS Cabinet ON or OFF
when a floppy diskette is mounted in
drive. Also, never mount or remove a
diskette while floppy activity LED is
lighted.

O

1. Press "1" on DS Cabinet B

power switch.
\ \
LN
A
4
\

€«)

/,

W

. o
cut e,(,.u- 0

pLars D"““‘:o g€

—— 2. Activity lamp iighes, and &0~

Gok3 ouT WHEN T

stays—tighted—untit drive is
ready for use. Should lamp
fail to light, go to
Troubleshooting (para 6.1).

- 18- 4-1

COMPANY CONFIDENTIAL



OPERATION

4.2 Power Down

CAUTION
K606 QRS NoO usea.c( VIWNGES TS OISk CARY mst)
Ensurepthat no diskette is in floppy
drive, and that no activity lamps are
lighted.

-

Lo
L /)

1. Press "0" on DS Cabinet
power switch.

/|
v/

141- 4-2 COMPANY CONF IDENTIAL t



9.1 Installation Site Check

UNPACKING AND SETUP

Proper location and site
preparation are important for
overall operating efficiency.
Ideally, the area should be easily
accessible, relatively dust free,
and temperature and humidity
controlled. An adequate number of
dedicated, regulated, noise-free
ac power outlets should be
provided to minimize electro-
magnetic interference. The DS
Cabinet draws up to 3.15 amps at
120 VAC; 1.57 amps at 220 VAC.




|
o UNPACKING AND SETUP -

9.2 DS Cabinet Preparation

The DS Cabinet and associated
magnetic storage devices are
shipped separately. To prepare
the cabinet for drive(s) instal-
lation:

INSQRE CRBIWET 15 NOY PLUCGED IN.

3. Lift panel free of cabinet.

! . 4. Remove front bezel covers

‘J ]‘:\ (6 screws).

/,

L

Vi
4

o

y

X
\\@
1. Remove screws (2) from >>\.,<

recessed portion of lower
front panel.

P

2 g/awwn
2. Pull lower end of panel away / :

from cabinet; remove slip-on -~
power connectors from switch. D6 Tuest HAVE To Bt
Conngcrgp b StP=FiC

o | PINS & QRS THEY
LABELED {

741-X00 9-2 COMPANY CONFIDENTIAL




UNPACKING AND SETUP

9.2 DS Cabinet Preparation

5. Remove screws (4) £=om securing
power supply and DPU board to
rear panel.

\

,3,6‘@

6. _Lgosen screws (12) around
E—————— perimeter of rear panel:;
1ift panel to enable

keyhole apertures to clear
screws.

74100 ' 9-3 COMPANY CONFIDENTIAL



9.3 Device Preparation

UNPACKING AND SETUP

Each magnetic device is shipped
with an installation kit containing
(in addition to items pertaining
to the specific device):
PART

Two Drive Mounting Brackets? .,
Four Screws - 6/32" x 3/8" * s
One Grounding Clip ?

The mounting brackets must be
attached to the given drive to
enable installation of the drive
into the selected location in
the cabinet.

vz 1‘

ax()

=

Line up holes in mounting
bracket and grounding clip:
fasten with screw onto
drive. (Use hole in
mounting bracket which best
fits location of screw
receptacle.) Curved end of
grounding c¢lip must
protrude throughybracket

-apartura. RoLE

;.

%> o

(EZE—\

o .

Repeat procedure for opposite
side of drive (without ground-
ing e¢lip).

mounTing
PRACKET

| S) GROUNDANG
\'/L </(_ e e ‘

=

()

741-Y000X 9-4
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UNPACKING AND SETUP

9.4 Floppy Disk Drive Installation

The floppy-disk drive is shipped
with an installation kit containing:

Two drive mounting brackets PART £ ?
Four screws - 6/32" x 3/8" -

1. Attach mounting
brackets to drive.
(para 9.3).

~ 2. Install drive in available N
—/ slot dpmgy—es-4. Insert to A~
point at which mounting 1
brackets engage latch. / Q X
%L N ’1 2'.
] 8-
\ 4. Insert available power T(-\\S VISUALLY
} supply connector. 1S 0UT oF
PRotofT o o
CARINET, | ASSoMm
TR 1S FlonT IE
4 1€ FRosT ViEw Suopt
: 3. Install floppy signal cable (PR!:\- t) st\owl(‘:\o‘l.ﬁ roneT :.
o (furnished with DS Cabinet) RN

between drive and J6 on DPU QNT THEN (EFT.
board; NetiN gug LCATIAN of
Pree 12 Pt OR CRALE 15 DENITED G USUALLY ON THUE CABWS gy THE &K OR RED WIRE,

74100 9-5 COMPANY CONFIDENTIAL



UNPACKING AND SETUP

9.5 Streaming Tape Drive Installation

The Streaming Tape Drive is shipped
with an installation kit containing:

One Tape Cable (Paer @)
Two Drive Mounting Brackets (ftArT =)
Four screws - 6/32 x 3/8"

1. Attach mounting !
brackets to drive '
(para 9.3).

paw
2. Install drive in available
slot 23"3. =¥, Insgert to
point at which mounting
brackets engage latch.
W A YO MeEg RESMuRBLe W ¢
L SETS & 2 smauld BE
RBseLvEd Fol T,

LA

| -
L)
)

SEE ngmﬁf\)—" o»
0 9.5 ol SAM
EGLES.

vz

~ |-

4, Insert available power
P supply connector.

3. 1Install tape signal cable ~~
(furnished installation kit)
between drive and J8 on DPU

board, NOTING (oohTets 0F v\, ?tN \ au  CARLE DBENEP NPRMewy pY Buk oft
RED WIAE,

74100 9-6 COMPANY CONFIDENTIAL



UNPACKING AND SETUP

9.6 Winchester Drive(s) Installation (1 of 3)

Each Winchester drive is shipped
with an installation containing:

One Winchester "B" cable (?Ntf 4

Two drive mounting brackets ( Ppper 4&)

Four screws - 6/32 x 3/8"

Half-width front bezel cover (Pagr 1&)

1. Attach mounting
brackets to drive
(para 9.3).

2. If drive is removeable
Winchester, install in
slot 1 (for accessibility).

If drive is half-height

(non-remaveable), install

in available slot 243, o=
#(or slot 1, if available).

If drive is full-height,
install in available full-
height slot.

\\

INELRS,

Ve -
6L EWMEST on K Q-
Pol. $AM® CIEORE.

74100

9-7
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T T T e e—

UNPACKING AND SETUP

9.6 Winchester Drive(s) Installation (2 of 3)

Each Winchester drive connects to
the DPU board via two cables:

e An "A" (drive select) cable,
furnished with cabinet, which
connects to all Winchester
drives in the DS Cabinet.

e A "B" (data) cable dedicated
to the drive to which it
attaches.

DRV ﬂ“ \5

To connect the "A" cable:

1. Attach end of cable to Jl
on DPU board.

1S v L
1DETIFIGD T

L PRV SEL ?
PLVG

2/3fu

Attach DRIVE SELECT PLucYgl Tws |1¢ Duive
to Winchester removeable ' sguba| Vv 1N RRévie
drive (if present). If COoLLmERT
removeable drive not
present, attach to
alternate Winchester. For

Winchester operation, PLUG
\ / must attach to a unit.

3. Attach DRIVE SELECT PLUGS N
##2/34to other Winchester —_
drive(s). (Plug may be
selected for locational
convenience), PLubS LSED WIL
DTSR NE DRIWE RDPRESSfef.

?41 -X00X 9-8 COMPANY CONFIDENTIAL



9.6 Winchester Drive(s) Installation (3 of 3)

UNPACKING AND SETUP

To connect the "B" cable:

1. Connect cable between signal
connector on non-removeable

Winchester drive and either
J2, J9, or J10. [ Repeat for
each additional non-removeable
Winchester drive.

2. Connect cable between signal
connector on removeable Win-
chester drive and J7/N°.n,% LOLAT o

oe 0w \.

741-X000C 9-9
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o 2
ch

%
4

C‘O

3
N
5

Q
S

SL

UNPACKING AND SETUP

9.7 Switch Settings (1 of 2)

Switch 1 and switch 2 identify

the types of Winchester drives in SWITCH 2

the system. Each switch bank
divides into two segments of four \
switches each; each segment identi- :
fies a given drive. Each drive ~ DRIVE 4
is numbered according to its )
position on the "A" cable h
(para 9.6). To set switches: ;
LsE - DRIVE 3
S5WITCH BANKE \ DEVICES Wil 8L
1/
AooREssEs  stacTiae w| DWW, D2y on D31
DEPENDWNL ga PHTG LONTRLLEE RADERBESS
1 i
l. Verify type of drive connected
to DRIVE SELECT PLUG #\(plug e DRIVE 2
located elesestte DPU board). SWITCH 1 w
FARTHEST caoen & :
2. Set gwitches 5 through 8 (of X e - DRIVE 1
SWITCH 1) according to chart. ;

3. Repeat steps 1 and 2 for DRIVE
SELECT PLUGs 2 through 4.
OFF - SHAPED (BFT ON - SHAPSD RIGHT
Vs o I I TR ) TR T I Ed
2 o o Czm D ) 22
37 @ Cd 2@ I )
4 D S O @ @ T e @)

= NO DRIVE FRESENT

10 Mb REM. CARTRIDGE WINC
10 Mb YINCHESTER

20 Mb YINCHESTER

32 Mb YICHESTER

64 Md WINCHESTER

140 Mb MAXTOR. 14 X 10 IMb

112D MAXTOR 7X 16 Mb

T—a— @ @=Switch position

H.

N

32 Mb MICROPOLIS WRCH Jcbe mac Peante

QAu20%!’

—as comemems ~n an amgpcoes mmee— e e



N/

J1 I
WINCH. A OAISY CH AIN/ /
8526 /" DRWESEL b WINC
r‘) 1 =) 3 i
2 X A 4, FIXEDS
WINCH.B | | 220-3t30 9 0 gA/ Fix s
[§%)
CS //\!7 6:; SUQEACES CONSECUTINGLY RODPR R
T L1 psi
2200 DPU U )
DRIVE SEL 3} [~ E
— CotaMO o SZINCHESTER-DRIVE |
0 caoms sy ST M — . T
o 1o WINCH.8 | 270 50 i ! '
ANY DRVE _de e o —C S
J4
. 2200/CS 5
CRo-0364 [ INTERF ACE ) DRIVE SEL 2 m
P ,
5 J10 a e
Y WINCH. B | [270 3c3e 7 N S
'.\ i -
| GURFALES CONSBLUTIVELY ADFPRESSED
’“‘\ !
- l D\‘ of T
| priveseL L || 'F REMOVABLE
| 3ol coRRDGE Bl DRE
1 J7 Lo WINCHESTER . R
| REMOY. CARTRIDGE| [ 2203630 DRIVE
g WIMCHESTER
|
\[ .:’6— 220-3621 B .320Kkb or 12Mb D‘O
T\ FLOFPY] | = < FLOPPY DRIVE
TEAC
J8 -
YT STREAMING
TAPE 220 53028 TAPE DRIVE ‘DSF
!
NOTES: |
1.F AREMOVABLE CARTRIDGE WINCHESTER IS USED, ITS 'B'
CABLE MUST BE CONNECTED TO J7. THIS DRIVE CAN BE LOCATED
ANYWHERE ON THE DAISY CHAN. 2%
S~ 2. TERMINATING RESISTORS OF DRIVES ~-2,-AND-3 MUST BE REMOYED.

~DRIVE £ TERMINATING RES {TORS MUST NOT BE REMOVED.
LAST DLweg MusT B8 TELMNATED.

LR

UJ/ 0/5 MVP 320 v nave RAM Dis w/mS

7

DEND ¥ LOWEST DRIV SBL.,

Dso
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- | UNPACKING AND SETUP

9.9 Device Addressing (1 of 2)

2

Device addresses are:

MASTER o,..‘ SLAVE
6“\9&5 b s‘ﬁ
Floppy D X 0 (hex) DX 0 + 40 (hex) RAM Disk
D X 1 (hex) DX1+ 40 (hex) see Note 9
D X 2 (hex) 2
SEBE D X 3 (hex) 3
D X 4 (hex) 4
D X5 (hex) 5 FIXED  wiInC
Fixgd D X 6 (hex) 6
WINC D X 7 (hex) 7 X = Base Address
D X 8 (hex) 8
\ D X 9 (hex) 9
Np— D X A (hex) A
D X B (hex) B
' D X C (hex) Cc
D X D (hex) D
D X Ea.(hex) E
Removeable D X F (hex) D XF + 40 (hex) Streaming Tape Drive
Winchester
NOTES (Drive Addressing):
1. Switch settings on the Disk Controller PCB (in CPU) control
master base address¥mg. 210[010, 320(0es(530[b30
THE
2. BB slave address is master address plus 40 (hex).
AT THE
3. Switch settings on the DPU Board pestaining—te "A" cable Drive
Select connectors (para 9.6) control drive and/or platter
addressing. A change to Drive Select 1 (via switches or plug
connectors on the "A" cable) could result in a change of address
for Drive Select 2. This relationship also holds for Drive
Select 3 and 4. A change of switch settings, reflecting changed
plug usage for Drive Select 3, could change.addtesss for Drive
Select 4. s
\ ]
g~ , 4.'("' Drive Select 1 connector must be used, if any Winchesters are

installed, because of termination concerns.

|R used €0
5. Master addresses comtrei—beth the floppy and any Winchesters

connected to Drive Selects 1 or 2.

T
e -

42 _ it~ TNT 21 -

[N

741 YYYY



UNPACKING AND SETUP

9.9 Device Addressing (2 of 2)

6.

Slave addresses control RAM Disk, tape (if applicable) and any
other Winchesters connected to Drive Selects 3 or 4.

NOTES (Winchester Addressing):

\4
7. ‘o}irst drive address for the fixed Winchester starting with Drive

9.

10.

Select 1 (if applicable) starts with D X 1 (hex), and uses
successive addresses as needed (see device address table).

4
sed V¢
For % op ApDRSSS oRVE

e '-
If a removeable Winchester is used, Drive Select 2 address » PRt Oorete.

starts _at DX1 (hex); if a fixed W:.nchester is at Drive Select
1, the ad&ress for Drive Select 2“immediately follo‘f the tast
address for the fixed Winchester&r paws sswser \ ¢

Drive Select 3, if used, starts at address D X 1 + 40 (hex) :
using successive addresses as required (see device address

tahle)‘ Cot € pv PLLIESSES UicC fOb. R Rels wn-A% Drawe TP,

4 LN )
Drive Select 4 address"continue{ at*next available address
following that of Drive Select 3. If Drive Select 3 is not
used, Drive Select 4 address will start at D X 1 plus 40 (hex).

S |



INDEX (continued)

SCRATCH DISK statement,
Sectors,
Service, see Maintenance
Specifications,
Statements

$FORMAT DISK,

$GIO,
LIST DC,
SCRATCH DISK,
STCD,
STCD addresses,
Storage capacity, see Diskette or
’ hard disk
System compatibility,
System Software,
System utilities
@BACKUP,
@FORMAT,
@MOVEFIL
Format Disk Platter,
Ingtall System Files,
@MOVEFIL,

e
Tape backup
file backup name table
input options
messages
multiple volume
Tape, see data cassette
Tape restore
function
messages
output options
tape selection options

Total backup requests
Total files selected

U

Unpacking,
Utilities, see System utilities

)4

VERIFY,

R

Wang Format Utility,
Write-protect tab,
Write-enable tab,
Write-protect selector,
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MAJOR ASSYS.

Power Supply

DPU PCB

S 1/4" HH 360KB Floppy
5 174" HH 1.2MB Floppy
5 1/4" HH Casette Tape
10 MB HH Removable Disk
20 MB HH Winchester

32 MB FH Winchester

# ™ MB FH Winchester
+2"MB FH Winchester
Floppy Cable

Casette Tape Cable
Winch A (daisy) Cable
Winch B (star( Cable
DC Fan assy
" ON/OFF Switch

CS -~ DS (o cauE

200DS MISC INFORMATION

270-1094
210-8826
725-0142
725-0232
725-1481
725-0195
725-0242
725-0144 .
725-0254
725-0231
220-3627
220-3628
220-3629
220-3630
400-104K 7
325-0096
Lo - 03¢y

U2 MEE <D tnacheT)c PELIPAZRGLS W T4205-93  125-3493

TERC CLEANWG W (TEmc 4 TZ 380)

INSTALLATION INFO:

725-71374

N

A

J Volpini ?

Feb 23, 87

P
{

e

All HH (Half Height) peripherals are to be installed in upper openings of

cabinet.

FH (Full Height) peripherals are installed in one of the two lower slots.

The Removable Disk (HH) must be installed in the top-rightmost slot of the
cabinet as viewed from the back.

)

-
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WINCH. A| | DAISY CHAIN,
8826 /" T DRIVE SEL & WINC
. YRCAESTER DRME—T
f‘) .
= | 1 T FIXeDs
WINCH. B | [ S2c 3ute c ‘ (/ 4 F v
:’5 :.E‘: SURSALES conlsecuTINELT REER |
| 2200 DPU =~ | b5 - v
/ orweseL3}| - - £
T Cocarne R Js SLUNCHESTERLEIVE |
0 cagss . | ~ . : B
CAw oo T WINCH.B| | 220 sewe 1 .
C\NY D&\VE —_— -y wm— - ey TS GRS @ e W s D ey Sue
> J4
ey . 2200/CS -
. /
&6 0364 [ INTERF ACE ) ,. DRIVE SEL 2 m
. J10 B weu&e:&a-mtfa
wiINCH.B | [ 275 3ez0 0 r ¢
'A\‘ D SULFACLTS CON3ELUTIVELY ADFLEIIED
- [¢]1 8
DRIVESEL L. ¥ REMOVABLE T
| : CARTRLGE £ DRE
Jr L {- |  WINCHESTER .
REMOV. CARTRIDGE| | 220 Juo DRIVE
wMCHESTER
S — - 32000 0r 12 | ()
FLOFPY] | ©20730ct FLOPPY DRIVE
Js TEAC
e owme  {bse
NOTES:
1. F A REMOVABLE CARTRIDGE WINCHESTER IS USED, ITS B
CABLE MUST BE CONNECTED TO J7. THIS DRIVE CAN BE LOCATED
- ANYWHERE ON THE DAISY CHAN. 22 .

2. TERMINATING RESISTORS OF DRIVES 4-25-AND-3 MUST BE REMOYED.
DRIVE £ TERMINATING RESITORS MUST NOT BE REMOVED.

LASY DLwWe MUsT BE TERMINATED. LRSI Db § LOWsST DRAVE S6L.

UJ/ O{S MVP 30 i uave RAM Disc w/QS DSo

7)
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TO: HARRIS GATES
o~ GENE SCHULZ

‘ TYLER OLSEN
MIKE BAHIA
JOE SCAGLIONE
BILL HASS
STEVE WELFLE
JOE BARBERIO
ED DONAHUE
HENRY MC WHITE
CHUCK O'MALLEY
ROGER SIMENSON
MIKE DURCAN
BILL RANSLEBEN
DORIS BRASHEAR
KEVEN MATHES
CAL BLACKBURN

AL TALLEY
DONNA INMAN
GLEN HOFFHERR
FROM: JACK VOLPINI
DATE: FEBRUARY 25, 1987
SUBJECT: 2200DS CAEINET BETA PLAN ’ .

7

Enclosed is a the BETA TEST PLAN for the 2200DS cabinet.
Each BETA unit will be shipped with preliminary documentation enclosed.

If you have any questidns or comments please contact me at the Home Office,
extension 60347.
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TECHNICAL SUPPORT OPERATIONS BETA TEST PLAN
2200 DS CABINET
Prepared by
Jack Volpini
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BETA Test Criteria

Jo major failures relating to hardware or software for a period of 30 days.

OBJECTIVES:

The BETA test site is the installation and support at a controlled customer
site of a pilot system, dedicated to testing applications for the purpose of
the evaluation of a products adherence to the design specifications and
performance criteria. Also, to highlight reliability/maintainability problems
that would adversely impact the ability of Customer Engineering to properly
provide field support of the product Design Engineering has the overall
respon51b111ty, control and monltorlng function for all the BETA site(s).

A Customer Engineering representative will be on the Release Engineering BETA
Team (CE New Products Engineer), who will be the focal point for Customer
Engineering BETA site support, and will communicate CE concerns and
recommendations to the BETA Team and CE management.

BETA Site Selection Criteria:

The BETA site is the test of a product that is specifically selected for a
field test prior to the first customer shipment of that product. Products
released to a customer prior to the official product release that does not

(o]

o)
o}

f,\onform to this plan will not be considered part of the BETA test process.

The BETA site must be a current user of WANG equipment.

The BETA site must NOT be a critical account.

A BETA site agreement must be signed by the prospective BETA site before
the BETA test cycle begins.

The BETA site must be committed to testing the product in a non-critical
environment.

The Customer must not expect or depend on the new product to fulfill
production needs.

The proposed site must be located within 25 m11es of a Customer
Engineering Branch Service Office.

The Branch Service Office must have sufficient Field Engineering manpower
to allow the designated responsible C E to be assigned to the BETA site,
on a full time basis if necessary, without significant negative impact on
it's customer base support.

Area and District Technical Support groups must have the available
manpower to assign/provide secondary support be qualified individuals as
necessary.

A qualified Customer Support Analyst is assigned to directly support the
BETA site, to interface with the customer and provide direct software
support.

Duration of BETA site testing will not be less than 60 days.

BETA test configuration must exceed the average systems size for that
product, as projected by Marketing for shipment during the next fiscal
year.



mResponsibilities of the BETA Site Customers:

‘

o

o

Provide WANG Labs with a high level, technical contact to function as
administrator for the BETA testing.: ‘ . .
Provide the technical support, close supervision and analysis required by
the BETA testlng

Provide WANG with complete and timely feedback on the product being
tested, both in the area of problems encountered and suggestions for
enhancement.

Provide time for meetings with WANG representatives during normal business
hours to discuss the progress of the BETA test.

Review and comment on documentation and training materials being utilized.
Realize that BETA testing may disrupt normal operations and WANG cannot be
held liable for any disruptions.

Provide WANG representatives with access to the equipment as needed during
normal business hours for software/hardware upgrades, fixes, etc.,
whenever necessary.

Provide any additional equipment desired or necessary for the operation

of the BETA test system, i.e., cabling, electricity, phone lines, etc.

Responsibilities of Customer Engineering:

C E Branch:

o

)

The local Customer Engineering Branch Manager will be the customer contact
for support of all BETA site hardware and will serve as the focal point
for all hardware problems, questions, etc.

The local Customer Engineering Branch Manager will assign a Customer
Engineer to install, maintain and monitor the BETA site on a daily basis,
if necessary, for the duration of the testing.

Provide Field Personnel to be responsible for site survey, installation
and primary system support.

Provide Branch spare support for standard released products at the BETA
site.

After acceptance by Customer Engineering, full support of the product will
be provided by local support personnel at the end of the test period.

Home Office:

o]

o)

o

(o)

0

o

o -

O
7~

J

Provide the designated site Customer Engineering with Home Office training
(if necessary), the necessary preliminary documentation and diagnostics.
Provide the CE Branch Manager, District Tech Support and Area Tech Support
with the necessary preliminary documentation.

Provide appropriate training for the Home Office Product Support and
designated DTS/ATS personnel.

Provide Home Office hardware support for the product being tested, there
local support has failed to resolve a problem after eight hours on site.
Maintain a problem tracking system (TAC).

Participate in a weekly meeting with Product Management, R&D Product
Support and other involved parties to discuss progress at the site.

Travel to the site as necessary for problem solving.

Provide input as to reliability and servicability/maintainability issues.
Provide a Customer Englneerlng BETA Test Plan to all participants.

The New Products Engineer will ensure that a verified full set of unique
spares are available from R&D.



T, BETA Highlights:

There are plans for 4 BETA Test Sites:
Site 1 Redshaw (one subsystem)
Pittsburg, Pa.

Site 2 AIMS Plus _ (one subsystem)
Austin, Texas

Site 3 TOM Software (one subsystem)
Seattle, Wa.

Site 4 WANG CSO (one subsystem)
59 Electronics Ave
Lowell, Ma.

II BETA Site Confiquration:

™ The 2200 DS configurations will be as follows:

Site 1 (Redshaw)
DS-1.2 MB Floppy
10 MB Removable
20 MB Winch
64 MB Winch

Site 2 (AimsPlus)
DS-1.2 MB Floppy
10 MB REM Winch
20 MB Winch
64 MB Winch

Site 3 (TOM Software)
DS-1.2 MB Floppy
10 MB REM Winch
64 MB Winch
Tape Streamer

Site 4 (Cs0)
DS-1.2 MB Floppy
10 MB REM Winch
Vo) Tape Streamer
64 MB Winch



III.

BETA Site Contact List:

Home QOffice Support

R&D BETA Test Coordinator
PP&M

TSO New Product Engineer
Product Support Engineer
Product Support Engineer

Site 1

Customer
Redshaw Inc.
103 Yost Blvd.

Pittsburg, Pa. 15221

Local Support
District Manager
DTSM

DTS

Branch Manager
Local CE

Site 2

s

Customer

AimsPlus

4301 Travis Country Circle
Austin, Texas 78735

Local Support
District Manager
DTSM

DTS

Branch Manager
Local CE

Site 3

Customer

‘TOM Software, Inc.

127 Southwest 156th Street
Seattle, Wa. 98166

Local Support
District Manager
DTSM

DTS

Branch Manager
Local CE

Contact

Harris Gates
Gene Schulz
Jack Volpini
Mike Bahia
Joe Scaglione

Contact
Mark Guzan

Contact

Bill Hass
Steve Welfle
Tom Herrle
Joe Barberio
Ed Donahue

Contact
Tim VeArd

Contact

Henry McWhite
Chuck O'Malley
Roger Simenson
Mike Durcan
Bill Ransleben

Contact
Chris Cummings

Contact

Doris Brashear
Keven Mathes
Cal Blackburn
Al Talley
Donna Inman

Phone

617-967-3797
617-967-2790
617-656-0347
617-656-0256
617-656-0249

Phone
412-829-2100

Phone

216-642-2826
216-642-2828
216-642-2834
412-922-5800
412-922-5800

Phone
214-669-8904
512-892-6322

Phone

713-787-2644

713-787-2652
713-787-2766
512-328-0710
512-328-0710

Phone

206—-246—-7022

Phone

206-340-6122
206—-340-6123
206-340-6123
206-433-0808
206-433-0808
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IV.

Site 4

Customer

Customer Service Organization
59 Electronics Ave

Lowell, Ma. 01851

Local Support

TSO New Products Engineer
Product Support

Product Support

Contact
Jack Volpini

Contact

Jack Volpini
Mike Bahia
Joe Scaglione

Phone
617-656—-0347

Phone

617-656-0347

617-656-0256
617-656-0249

BETA Support Spares:

Spare for the unique FRUs will be supplied be R&D to the CSO New
Product Engineer. These spare FRUs can be obtained by the local
branch by contacting Jack Volpini at the Home Office.

If a failure occurs, the local Branch Manager is responsible for
returning the failed FRU to the New Product Engineer at the following
address:

WANG Laboratories, Inc.

Attn: Jack Volpini

Mailstop 001-250

59 Electronics Avenue

Lowell, Ma. 01851

The New Product Engineer will deliver the failed FRU to R&D for

autopsy and repair. Replacements for spare FRUs will come from R&D
through the New Product Engineer.

Preparation:

The local Branch Manager will assign a CE(s) to install, monitor and
maintain the site for the duration of the test.

The New Products Engineer will provide the local CE Branch Manager
with preliminary documentation as available.

The New Products Engineer will insure that spares are available at the
Home Office.

The New Products Engineer will establish a dialog with the customer
via the local Branch Manager of the assigned National Account Manager.

The customer will be advised by the Marketing Project Manager that the
installed hardware is for test purposes only and that WANG is not
responsible for lost data or down time critical to on-line processing.
The customer should also be advised not to process non-recoverable
data.
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DS Utilities

Overview

The DS Utilities screen is available from the Multiuser BASIC-2 System
Utilities menu. The DS utilities provided with the CS-D/N enable you to
manage the storage devices and RAMdisk of your system.

Note: When upgrading DS or CS-D/N units from R3 to R4 proms, all

winchester addresses must be backed up to an external device, tape, or

floppy prior to replacing the prom. Once the prom is replaced, the sur-

faces will be unreadable and must be configured and formatted for use.

(Refer to the section “Configuration Utility” in this chapter for additional

information.) \s Aoe\Tion, M RU Pram i M6t REaeans suiten seTrmgs For Tre 112 Mee

¥Th0 CONFIoURATION - LWJRER 1MSTALLING THE RUY f0m LnANGE TaE Suimen SETTIRGS /F Usine THG [12 Mes

After you configure the CS-D/N, load the Utilities menu. Use the following two cwwFiéuraToe T
commands to lisplay this menu: THe (HOM

1. SELECT DISK xxx (Press RETURN.) CORFI6URATION,

. . . . \ZMs= [ea Y on
The three-digit hexadecimal number (xxx) is the device address of thellq oNe2 !;u i o
disk on which the system utilities reside.

2. LOADRUN (Press RETURN.)

The DS Utilities menu appears (see Figure 10-1). Utilities that require
user-entered information display a series of prompts requesting this informa-
tion. When prompted, type the necessary response and press RETURN. The
utility requests additional information or performs the specified procedure.

The following sections discuss the Configuration utility and the Protect/Un-
protect utility.

DS Utilities 10-1



MISPRINY

THIS IS opN
CORQECTED PAGE
lo-\o.

DS Utilities (Release 3.0)
Partition X, ddd k
Terminal dd

Select an item and press RUN/EXEC

DS Configuration

Protect/Unprotect CS-D Surfaces

RAMdisk Allocation

Cache Usage

Backup disk platters to Tape Cassette
Restore disk platters from Tape Cassette

Figure 10-1. DS Utilities Menu

FProt t/Unprotect Surfaces Utility

The Protect{Unprotect Surfaces utility lets you write protect the surfaceg of the
storage devicesin the CS-D/N. To run the Protect/Unprotect utility, féllow

these steps:
1. Select it on the Utilities Menu (Figure 10-1) and press RUN/EXEC.
The first promp¥\requests the base address of the CS-P/N unit.
2. Press RETURN.

Figure 10-13 is a sample Cuxrent Platter Mse (DS surfaces) screen.

Figure 10-2. / Sample Current Platter Use (CS-D/N Surfaces) Screen

protection vlues for platter surfaces.

\ displayed on the screen.

The screen displays infgprmation on each device (#hcluding RAMdisk) in
the DS or CS-D. This infprmation includes dexice addresses, index size,
sector end, the catalog makimum, and surfgee protection of each surface.

Current Platte U e
DS Surfaces

Disk Index Current Catalog Prg Risk Index Current Catalog Pro-
Address Size End Maximum fct Adqress Size End Maximum tect
D30 7 253 1231 No
D31 24 6716 65000 No
D32 24 6824 65000 No
D33 24 4534 66000 No
D34 24 7408 65000 No
D35 24 9655 65000 No
Valid keys to alter Ppbtect RYN - Accept Screen?
N to set ’No’ to dig@ble Soft Protect RETURN, - Restart Program
S to Soft Protect;/ H to Hard Protect FN/TAB Exit

The screen shgwn in Figure 10-13 enables you to accept or change the\gurface

3. Ppéss RUN to accept the information and the surface protection valtes

J
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Configuration Utility

The Configuration utility has two functions. The utility configures winchester
drives into platter addresses (required when used with a Revision 4 PROM or
greater). The utility is also used to list the addresses of the devices in the
CS-D/N.

To run the Configuration utility, follow this procedure:

1. Select DS Configuration from the Utilities Menu (see Figure 10-1) and
press RUN/EXEC.

DS Configuration

Base Address of DS unit (D10, D20, or D30): D10

Copyright© Wang Laboratories, Inc. 1991

All rights reserved.
RETURN - Proceed
FN/TAB - Exit

Figure 10;4.2 DS Configuration Screen

The first prompt requests the base address of the DS or CS-D. (See
Figure 10-2.)

2. Select the correct address and press RETURN. (If you are setting up a
configuration, this address is used for the base disk address.)

The screen displays information on each device (including DS and DSPC
RAMdisk, if configured) in the DS and CS-D. This information includes
device addresses, device storage capacities, number of platters, and
sectors per platter. Figure 10-3 is a sample configuration information
screen.

DS Configuration
Drive SELECT 3

Diskette Drive 1.2 MB with 4160 sectors

4160 on D10

64 MB Fixed Hard Disk 7 surfaces

65024 on D11 38912 on 12 4096 on D13 65024 on D14 65024 on D1S
65024 on D16 38912 on .17

64 MB Fixed Hard Disk 2 surfaces

65024 on D18 38912 on D19

20 MB Fixed Hard Disk 2 surfaces

38912 on D51 38912 on D52
Streaming Cassette Tape Drive 150 MB tape drive
Address: DSF Cassette is not in place

15 - Start Setup
RUN - Expand display

DS PROM revision level: DD RETURN - Restart
Protocol level: 1 FN/TAB - Exit

3
Figure 1 of CS-D/N Sample Configuration Information Screen
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3. To display expanded information on the storage devices, press RUN from
the screen shown in Figure 10-3. The expanded information appears in
Figure 10-4.

If the CS-D/N PROM level is 2.0 or greater, a surface-protect feature exists and
the screen displays a Protect field. (See Figure 10-4.)

Current Platter Use

Disk Index Current Catalog Pro- Disk Index Current Catalog Pro-

Address Size End Maximum tect Address Size End Maximum tect
D10 9’ 3767 4000 No
D11 70/ 24624 65023 No D51 478 11156 38911 No
D12 250 30980 38911 No D52 50’ 6120 38911 No
D13 49 10472 65023 No
D14 10 52977 65023 No
D15 10’ 64777 65023 No
Dlé 100 19746 65023 No
D17 129’ 61008 65023 No
D18 129’ 34267 65023 No

RUN - Repeat Screen
RETURN - Restart Program
FN/TAB - Exit

1]
Figure 10-[. CS-D/N Conflguration Information Screen (Expanded Display)

The Protect field displays the surface protection status. The contents of the ’A\
Protect field are: - - i
Content Description
No The surface is unprotected; writing is possible.
Soft The surface is soft protected; writing is not possible. Soft protect is a
programmable surface-write inhibit.
Hard The surface is hard protected; writing is not possible. To remove a hard
protect-write inhibit, power down and power up the CS-D/N.
nia The CS-D/N does not have a PROM revision greater than 1. You cannot
alter the Protect field.
4. If a new configuration is not needed, press RETURN to restart the pro-
gram, or press FN/TAB to exit. To start a new configuration go to
step 5.
5. To “start setup” of a new configuration of surface assignments, press SF
key ’15 from the screen shown in Figure 10-3. The surface assignments
screen appears in Figure 10-5.
RESTRICTIONS ON ConNFIGuRING DRIVES WITH THE RY PRoMm
i. It is possible to reconfigure a single Winchester drive from one to a maximum of
fourteen addressable disk surfaces.
Note: This utility requires DS Prom level 4.0 or greater within a Wang
DS or CS/D cabinet. -~

2. A wnFieurRATION CAR BE CREATED FRom ANY PARTITION BUT YOU (s @F o
TERmwnaL L To RPPLY T

10-4 DS Utilities 3. BERU privEs 'S RESTRICTED To BITRER MAsTER ok SCAVS RODREs $%S.

sT
. FIpoRessss MUST BE USEO CONSTLUTIVELY STRARTING LMY Tie 15" mrsTer o |

SLAVE ADDORESS.
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SLAVE PADPRESSES To PRVE SELECT 3 & Y4 o onnimZE omFuSIon Lapgp
TRIWBLESHOTT, mé & REPLALING  BOARDS,

Setup D.S. Disk Surface Assignments

3 wWinchesters with sectors available

No. 1 = 260,096 No. 2 = 260,096 No. 3 = 77,824
Master Disk Catalog Slave Disk Catalog
Address Maximum Address Maximum
D11 0 DS1 0
D12 0 D52 0
D13 0 DS3 0
D14 0 D54 0
D15 0 D55 0
D16 0 D56 0
D17 0 D57 0
D18 0 D58 0
D19 0 D59 0
Dla 0 DSA 0
D1B 0 D5B 0
pDlC 0 DSC 0
D1D 0 DSD 0
D1E 0 DSE 0

Use D.S defaults XY
FN/TAB - Exit

5
Figure 10,8, Setup D.S. Disk Surface Assignments

If you want to use the default disk surface assignments, type Y and press
RETURN. The program calculates the default disk assignments and takes you
to the configuration file name @DEFAULT. (See Figure 10-§.)

q

Note: DS defaults are:
30 MB drive has 2 disk addresses with 10 MB each
64 MB drive has 4 disk addresses with 16 MB each
140 MB drive has 14 disk addresses with 10 MB each
112 MB drive has 7 disk addresses with 16 MB each

DS Utilities 10-5



Setup D.S. Disk Surface Assignments

3 Winchesters with sectors available

No. 1 = 260,096 No. 2 = 260,096 No. 3 = 77,824
Master Disk Catalog Slave Disk Catalog
Address Maximum Address Maximum
D11 0 D51 0
D12 0 D52 0
D13 0 D53 0
D14 0 D54 0
D15 [4] D55 0
D16 0 D56 0
D17 0 D57 0
D18 0 D58 0
D19 0 D59 0
D1A 0 D5A 0
D1B 0 D5B 0
plc 0 D5C 0
D1D 0 DSD 0
D1E 0 DSE 0

Configuration file name @DEFAULT
FN/TAB - Exit

6
Figure 10/: @DEFAULT Configuration

If you do not want to use the default disk surface assignments, type N and
press RETURN. The program enables you to tailor a unique configuration.
(See Figure 10-7.)

Setup D.S. Disk Surface Configured Assignments

3 Winchesters with sectors available

No. 1 = 260,096 No. 2 = 260,096 No. 3 = 77,824
Master Disk Catalog Slave Disk Catalog
Address Maximum Address Maximum
D11 0 D51 0
D12 0 D52 0
D13 0 D53 0
D14 0 D54 0
D15 0 D55 0
D16 0 D56 0
D17 0 DS7 0
D18 0 DS8 0
D19 0 DS9 0
D1A 0 DSa 0
D1B 0 DSB 0
D1C 0 D5C 0
D1D 0 D5D 0
D1E 0 D5SE 0
Winchester X Master or Slave M

B = 1.2 (4160) C = 10MB (38912) D = 16MB (65024) R = Remaining or Value

Amount for surface D11 = 00260096

All entries made and acceptable? Y/N __
FN/TAB - Exit

-1
Figure 10,4, Setup D.S Disk Surface Configured Assignments
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The surfaces on a single Winchester drive must be assigned to either the left
“Master” or the right “Slave” column that is shown on the screen. Make your
selection (M or S) and press RETURN.

You must also determine the amount of disk surface space you want on your
drive. To do this, follow these steps:

1. Select B, C, or D for the standard platter size numeric value that you
want and then press the RETURN key.
or
2. Enter a numeric sector value and then press the RETURN key. The
utility automatically assigns the platter size beginning with the first
unused platter address and consectively fills each platter.

3. Enter spaces or 0 and press RETURN to end the selection for the drive
specified.

4. Select R and then press RETURN to choose the remainder of the drive’s
sectors.

If your entries are complete and you respond with a Y(yes) to accept the
configuration, the program takes you to the Configuration file name
@DEFAULT. You can change the configuration name at this time or you
can use the name @DEFAULT. (See Figure 10-§.)9

If your entries are not complete and you respond with a N (no), the program
returns you to the “DS Configuration” screen (Figure 10-#).3 ?

Sample Configuration (e 10-8)
The sample configuration of surface assignmentsyshows a DS or CS-D cabinet
with three Winchesters. Two 64 MB Winchesters have been assigned to the
Master address columns and a 20 MB Winchester drive has been assigned to
the Slave address with surface sizes varying from:

4160 = 1.2 MB image

38912 = 10 MB image
65024 = 16 MB image

Surfaces greater than 65024 sectors reauire both the 3 byte addressing of the
DS Prom level 4 and the 386 Release 2.. operating system. Surfaces greater
than 65024 must be established with the type 2 (&) catalogued index area.

Note: The hashing algorithm for 3-byte addressing is available with the
CS /386 operating system Release 2.0 or greater.

Type index invoked By
0 SCRATCH DISK T /hhh OLD HASHING RALGORITAM
1 SCRATCHDISK 'T/hhh  NEW HASAING ALGOITRM w/ ofs 25 o
2 SCRATCHDISK & T/hhh 3 pv®® Ropress:NG Hi6HER
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Sample D.S. Disk Surface Assignments

3 Winchesters with sectors available

No. 1 = 260,096 No. 2 = 260,096 No. 3 = 77,824
Master Disk Catalog Slave Disk Catalog
Address Maximum Address Maximum
D11 1 65024 D51 3 38912
D12 1 65024 D52 3 4160
D13 1 38912 pS3 3 4160
D14 1 38912 DS54 3 4160
D15 1 4160 DSS 3 4160
D16 1 4160 D56 3 4160
D17 1 4160 . DS7? 3 4160
D18 1 4160 DS8 3 4160
D19 1 4160 D59 3 4160
pla 1 4160 pSAa 3 4160
D1B 1 27264 pDSB 3 1472
pDlc 2 150016 DSC 0
DlD 2 65024 DSD 0
D1E 2 45056 DSE 0

Winchester 3 Slave 0 Sectors remaining

All entries made and acceptable? Y/N __

FN/TAB - Exit

8
Flgure 10-}. Sample D. S. Surface Assignments

If your entries are complete and you respond with a Y(yes)to accept the
configuration, the program takes you to the Configuration file name
@DEFAULT. You can change the file name at this time or use the file
name @DEFAULT. (See Figure 10-$.)3

If your entries are not complete and you respond with a N (no), the program
returns you to the “DS Configuration” screen (Figure 10-£).3

Configuration File Name @DEFAULT

The configuration file name @DEFAULT stores your selection of surface
configuration into a six sector file on the system surface.

Confiqguration FileName @DEFAULT
Configuration file name QDEFAULT
FN/TAB - Exit
Flgure 10-}6 Conflguration FiloName @DEFAULT

WYou_LAN Save Your Disw ASSIGNMENT (0 CDEFAULT BY KEYING RETURN OR ENTEA A NEW
Frename. AETVA

You can your disk assignments in the configuration file EPEFAULP
from terminal 1 by following the steps listed below. You can create your disk
surface configuration from any terminal.

1. Press RESET and then press SF key 10 to apply. (See Figure 10-9.) ?
If you did not use @DEFAULT go to step 2.

2. Enter the FileName of your choice and press RETURN.

DS Utilities
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3. Enter printer address 005 and press RETURN. (See Figure 10-10.)

Setup D.S. Disk Surface Configured Assignments

3 Winchesters with sectors available

No. 1 = 260,096 No. 2 = 260,096 No. 3 = 77,824
Master Disk Catalog Slave Disk Catalog
Address Maximum Address Maximum
D11 0 D51 0
D12 0 DS2 0
D13 0 DS3 0
D14 0 D54 0
D15 0 D55 0
D16 0 DSé6 0
D17 0 DS? 0
D18 0 D58 0
D19 0 D59 0
D1A 1] DSA 0
D1B 0 DSB 0
Dlc 0 DSC 0
D1D 0 DSD 0
D1E 1] DSE 0

Hard copy to printer 005
FN/TAB - Exit

10
Figure 10:#1. D.S. Surface Assignments

Note: DS Prom level 4 or greater is required in the cabinet. You can
only apply changes from terminal 1.

4. Enter any remarks for the hard copy and press RETURN. (See Figure
10-11.)

Setup D.S. Disk Surface Configured Assignments

3 Winchesters with sectors available

No. 1 = 260,096 No. 2 = 260,096 No. 3 = 77,824
Master Disk Catalog Slave Disk Catalog
Address Maximum Address Maximum
D11 0 D51 0
D12 0 DS2 0
D13 0 DS3 0
D14 0 DS4 0
D1S 0 DSS 0
D16 0 D56 0
D17 0 D57 0
D18 0 D58 0
D19 0 D59 0
D1A 0 DSA 0
D1B 0 DSB 0
Di1c 0 D5C 0
D1D 0 D5D 0
D1E 0 DSE 0

Hard copy to printer 005
Remark for hard copy 890101
FN/TAB - Exit

n
Figure 10-3Z. DS Surface Assignments
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5. Enter Y (yes) to execute the configuration or N (no) to go back to the
screen shown in Figure 10-9 and press RETURN.

.

Proposed D.S. Disk Surface Assignments

3 Winchesters with sectors available

No. 1 = 260,096 No. 2 = 260,096 No. 3 = 77,824
Master Disk Catalog Slave Disk Catalog
Address Maximum Address Maximum
D11 1 65024 DS1 3 38912
D12 1 65024 D52 3 4160
p13 1 38912 D53 3 4160
D14 1 38912 D54 3 4160
D1S 1 4160 D55 3 4160
D16 1 4160 DSé 3 4160
D17 1 4160 . D57 3 4160
D18 1 4160 D58 3 4160
D19 1 4160 D59 3 4160
Dla 1 4160 pDSa 3 4160
D1B 1 27264 D5SB 3 1472
plc 2 150016 D5C 0
plD 2 . 65024 DSD 0
DIE 2 45056 DSE 0

Apply Y or N __
Cortemava

\2
Figure 10-38. Proposed D.S. Surface Assignments

Protect/Unprotect Surfaces Utility

The Protect/Unprotect Surfaces utility lets you write protect the surfaces of the

storage devices in the CS-D/N. To run the Protect/Unprotect utility, follow
these steps:

1. Select it on the Utilities Menu (Figure 10-1) and press RUN/EXEC.
The first prompt requests the base address of the CS-D/N unit.
2. Press RETURN.

The screen displays information on each device (including RAMdisk) in
the DS or CS-D. This information includes device addresses, index size,
sector end, the catalog maximum, and surface protection of each surface.
Figure 10-)‘?‘ is a sample Current Plattar Use (DS surfaces) screen.

Current Platter Use
DS Surfaces

Disk Index Current Catalog Pro- Disk Index Current Catalog Pro-
Address Size End Maximum tect Address Size End Maximum tect
D30 7 253 1231 No

p31 24 6716 65000 No

D32 24 6824 65000 No

D33 24 4534 65000 No

D34 24 7408 65000 No

D35S 24 9655 65000 No

Valid keys to alter Protect RUN - Accept Screen?
N to set ‘No’ to disable Soft Protect RETURN - Restart Program
S to Soft Protect; H to Hard Protect FN/TAB - Exit

3
Figure 10-Z Sample Current Platter Use (CS-D/N Surfaces) Screen

The screen shown in Figure 10-13 enables you to accept or change the surface
protection values for platter surfaces.

3. Press RUN to accept the information and the surface protection values
displayed on the screen.

10-10 Ds Utilities



The program loops to’the DS Conﬁéuration utility for visual verification.

The DS or CS-D positions the cursor on the first character of the Protect
field for each surface. You can change the Protect value by keying the
value N (no), S (soft protect), or H (hard protect).

4. Press RUN when you set all surfaces (refer to Figures 10-14 and 10, ,16)

Current Platter Use
DS Surfaces

Disk Index Current Catalog Pro- Disk Index Current Catalog Pro-
Address Size End Maximum tect Address Size End Maximum tect
D30 7 253 1231 Sof: D70 S 8 200 No
D31 24 6716 65000 Soft

D32 24 6824 65000 Soft

p33 24 4534 65000 Soft

D34 24 7408 65000 No

D35 24 9655 65000 No

Highlighted fields denote changes made
Do you wish to set new defaults (Y or N) N RETURN - Proceed
FN/TAB - Exit

Flgure 10-14. Current Platter Use (Applying Protection on CS-D/N Surfaces) Screen

5. Continue by pressing one of the following keys and then press RETURN:
— Press N to return to the screen in Figure 10-14.
— Press Y to set the new protection values.

You prdceed to the screen in Figure 10-15.

Current Platter Use
DS Ssurfaces

Disk Index Current Catalog Pro- Disk Index Current Catalog Pro-
Address Size End Maximum tect Address Size End Maximum tect
D30 7 253 1231 soft D70 5 8 200 No
D31 24 6716 65000 Soft

D32 24 6824 65000 sSoft

D33 24 4534 65000 Soft

D34 24 7408 65000 No

D35 24 9655 65000 No

Highlighted fields denote changes made RETURN - Proceed
Desired Protection Applied ) FN/TAB - Exit

Figure 10-15. Current Platter Use (Protection Applied on CS-D/N Surfaces) Screen
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PREFACE

omer software release notice (CSRN) describes the changes and
of the Wang DS Data Storage Cabinet Utilities (Release

‘his CSRN. highlights changes made to the utilities. A full

»n of each enhancement can be found in the updated DS Data
cabinet User's Manual (715-0740).

()



OVERVIEW

The Wang DS D :a Storage Cabinet Utilities provides you with
interactive d -a storage management tool for the DS Data Storage
Cabinet. The Jata Storage Cabinet Utilities features enhancements to
the backup ar restore tasks between disk and tape cassette, and
allows you tc protect or unprotect the disk surfaces in the DS Data

Storage Cabi: :t.

Release 2.00 :f the DS Data Storage Cabinet Utilities is a general
release. It Jrovides significant improvements in user functionality
as well as corrections to the reported problems of Release 1.00.

A DS PROM Revision 2 has addded functionality to the Protect/Unprotect
DS Surfaces utility, allowing users to protect or unprotect the
surfaces of the disk devices in the DS cabinet. However, this release
can interface to DS cabinets with any PROM revision.

The Configuration utility has been expanded to show catalogued index
usage of all disk surfaces. The utility also provides a significant
improvement in the speed of tape backups from external disks.
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RELEASE INFORMATION

Release 2.00 is available on the following media:

Part Number Type Comment
731-8015A 5 1/4-inch DSDD DS Utilities diskette

(one diskette)

REQUIREMENTS
Release 2.00 requires a Wang CS or 2200 MVP, LVP, SVP, or MicroVp

consisting of at least 28K of control memory, a 2200 terminal, and a
f DS cabinet with a floppy diskette drive.

CHANGES TO THE DS UTILITIES PLATTER

With Release 2.00, the following files are revised:

File Description
‘ .DS System menu item file for the DS utilities

! @DSCFIG DS Configuration utility

| @RAMDISK RAM Disk Allocation utility ,
c ' @HITRATE Cache Usage utility

@DSTAPEB Backup Disk Platters to Tape Cassette utility

3DSTAPER Restore Disk Platters from Tape Cassette utility

With Release 2.00, the following file has been added:
File Description
@DSCFIGP Protect/Unprotect Platters Utility
The following descriptions summarize each modification:
¢ The .DS file has been updated with the Protect/Unprotect menu pick.

¢ The DS Configuration utility (@DSCFIG) has been updated to correct
reported problems and now includes added user functionality.

¢ The RAM Disk Allocation utility (@RAMDISK) now restores the
default surface address if RUN is inadvertently pressed at the
time the initial prompt for a surface address is requested.
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The Cache Usage utility (7'ITRATE) now restores the default
surface address if RUN is inadvertently pressed at the time the
initial prompt for a surface address is requestad.

¢ The Backup Disk Platters to Tape Cassette utility (3DSTAPEB) has
been updated to correct reported problems and now includes added
user functionality.

. The Restore Disk Platters from Tape Cassette utility (@DSTAPER)
has been updated to correct reported problems and now includes
added user functionality.

] The Pfotect/Unprotect Platters utility (@DSCFIGP) has been added
to allow you to assign protection classifications to the platters
in the Data Storage Cabinet.

ENHANCEMEMNTS

This section highlights enhancements made to the uti.ities. A full
discussion of each enhancement can be found in the updated DS Data
Storage Cabinet User’s Manual.

Functionality is basically the same as Release 1.0 with
enhancements.

In all modules on this diskette, the RETURN key will restore the
default surface if RUN is inadvertently keyed on the initial
prompt for Address.

A new DS PROM has been created with added functionality to the
Protect/Unprotect DS Surfaces utility:; this release will interface
to DS cabinets with either the old or new PROM.

The DS Configuration utility has been expanded to show catalogued
index usage and the protect status of all disk surfaces.

In the Backup Disk Platters to Cassette utility, improvements were
made to the prompt sequences. Additionally, several problems were
corrected and enhancements were made to the display. The program
now places a check mark next to the surface address after the
surface backup is complete.

The speed of backup from an external disk has been improved
significantly.

In the Backup Disk Platters to Cassette utility, the display shows
size of each platter (in megabytes) as well as the cumulative
total in megabytes. This allows you to monitor the total amount
to backup and thus avoid trying to backup too much data.
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®* In the Backup Disk Platters to Cassette utility after entering
data about the platter to backup., you can accept or decline the
entry. This avoids having to reenter a long list of information
because the last entry is incorrect.

] In the Backup Disk Platters to Cassette utility, you are now
notified if a requested platter is already in the list of
platters. This avoids the inadvertent duplication of disk

addresses.

ANOMALIES

Corrected Anomalies

o Probe F302090 -- Restore to data is now made to the sector range
specified by the directory entry instead of always to sector 0.

If a user exits the utility after reading the index, the tape is
rewound before returning to the menu.

Known Anomalies

L None.
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INT.R&D DPT.217
SOFTWARE ENGR

OLSEN Organization
MS/014-890 Job Description

Author
Location

oo oo

From T.B. Olsen 7/21/88
I talked to Chris Cummings at TOM Software. He suggests that when a user moves
‘to the DS cabinet that all disk surfaces to be used for TOM software be set-up
using the new hash algorithm. This can be done by doing:
SCRATCH DISK ' T /hhh creates new hash algorithm
SCRATCH DISK T /hhh creates old hash algorithm
then moving the files desired.
Alternatively the scratch and move can be combined:
MOVE T /hhh, TO T/hhh, moves using the source disk hash method.
MOVE T /hhh, TO T/hhh, LS=xxx, END=dddd moves using the new hash.
‘Failure to use the new hash method will force program loading to use an excess
. number of disk accesses. He cites 1 second versus as much as 18-20 seconds.
TOM does have tech support for their VARs on this matter.
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CS/2200 WORLD

5 1/4-inch Diskette:

320/360KB vs. 1/1.2MB
by Tyler Olsen

The various diskette media and drive options now
available to CS/2200 users provide flexible storage
options. The diskeltes provide options of “porting”
data and software between and among CS/2200
systems as well as with the Wang PC. This article
dwells on the 5 1/4-inch diskettes: available types,
how they are formatted; compatibility with the
Wang PC; and compatibility between CS/2200
drives.

TWO TYPES OF DISKETTES AND DRIVES

There are two types of diskette media, DSDD
or DSHD, which must be considered when using a
$ 1/4-inch diskette drive. The CS/2200 double-
sided, double-density (DSDD) diskettes store
320KB or 360KB of data. The double-sided, high-
density (DSHD) diskettes introduced with the
Wang Data Storage Cabinet store 1MB or 1.2MB
of data.

There are two types of 5 1/4-inch diskette
drives available with the CS/2200, either 320/
360KB or 1/1.2MB. The 2200/2275 drive
introduced the 320/360KB 5 1/4-inch diskette. The
CS Data Storage Cabinet requires a 5 1/4-inch
diskette drive, which may be either a 320/360KB
drive or a 1/1.2MB drive.

The DSHD 1/1.2MB formatted diskettes cannot
be read by a 320KB drive. The 320/360KB DSDD
diskette can be used with both types of drives—
320/360KB or 1/1.2MB—but the read/write results
vary depending on the diskette/drive combination.

A WORD ABOUT FORMATTING

Before a diskette can store information, it must
be formatted for the system with which it will be
used. Formatting leaves flux markings (binary Os
and 1s) at locations determined by the drive on the

diskette's oxide media surface. Formatting creates
circular tracks (analogous to phonograph tracks) on
a diskette. In addition (o creating the tracks,
formatting allocates fixed-length storage areas,
called “sectors,” along the tracks.

A diskette fresh out of the cellophane pack is
not formatted and, thus, has no track or sector
markings. Conversely, a diskette that has been
used will probably have clearly defined track and
sector markings. These last diskettes may cause
troubles if used interchangeably between DSDD
and DSHD drives.

Tracks. A 320/360KB drive will format 40
tracks at 48 tracks per inch. A 1/1.2 MB drive will
format 80 tracks at 96 tracks per inch. In other
words, the relatively wide read/write head of the
320/360KB drive describes a track wider than the
thin path described by the relatively narrow 1/
1.2MB drive.

Sector size. The standard format for CS/2200
BASIC-2 disk operations uses 256-byte sectors.
This format should be used for normal CS/2200
and 2200 MicroVP operations. Diskettes formatted

February 1988
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by a 320/360KB drive with 256-byte sectors have
320KB of storage. Diskettes formatted by a 1/
1.2MB drive with 256-byte sectors have I1MB of
storage.

An alternative of 512-byte sectors may be
specified. Processing of 512-byte sectors is
normally used only for PCs or transfer of diskette
information between the CS/2200 and PCs.
Diskettes formatted by a 320/360KB drive with
512-byte sectors have 360KB of storage. Diskettes
formatted by a 1/1.2MB drive with 512-byte
sectors have 1.2MB of storage.

[For more information on diskette formats, see
the “DS Data Storage Cabinet User’s Manual”
(715-0740), from which excerpts have been taken
for this article.]

512-BYTE SECTOR DISKETTES

The 5 1/4-inch diskette also supports the Wang
PC 512-byte sector format so that data can be
easily interchanged between the Wang CS/2200
and PC systems. DSDD diskettes formatted by a
320/360KB drive with 512-byte sectors have a
capacity of 360KB; DSHD diskettes formatted by a
1/1.2MB drive with 512-byte sectors have a
capacity of 1.2MB. The 1MB drive cannot format
320KB or 360KB diskettes.

The 512-byte formatting is transparent to the
CS/2200 operating system because it actually maps
two 256-byte logical sectors into one 512-byte
physical sector. CS/2200 BASIC-2 can then access
diskettes with the 512-byte PC formats as if the
diskette were formatted with 256-byte sectors, and
all BASIC-2 operations can be performed. Even
through the 512-byte format provides more diskette
capacity, it it not recommended for normal CS/
2200 operations because disk write is considerably
slower than with the 256-byte format.

DRIVE-TO-DRIVE CONSIDERATIONS

Fresh Wang diskettes formalted and written on
similar drives should pose no problems in reading
and writing. Fresh Wang diskettes formatted and
written on a 320/360KB drive and readona 1/ /7
1.2MB drive should pose no problem in reading.

Where a diskette has been formatted with a
wide track (on a 320/360KB drive) and is then
written on a 1/1.2MB drive, there will surely be
problems.

Compatible Drive and Media (1/1.2MB). Ifa
1MB formatted diskette is used with a IMB drive,
read/write is no problem because there is proper
alignment between the diskette tracks and the read/
write head path. Data resides on the media in 80
tracks, or at a density of 96 tracks per inch.

Compatible Drive and Media (320/360KB).
Likewise, if a 320K B formatted disk is used with a
320KB drive, read/write is no problem. Data
resides on the media in 40 tracks, or a density of 48
tracks per inch.

TechKnowledge
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Differing Drive and Media (1/1.2MB drive
and 320/360KB media). When a 320KB formatted
diskette i3 used with a IMB drive, the difference in
read/write head path becomes important. With data
residing on the diskette in 40 tracks at a density of
48 tracks per inch, the wide 320KB diskette tracks
align easily with the thin 1MB drive path for
reading. Reading should present no problem.

Writing to a 320/360KB diskette by a 1/1.2MB
drive is not advised because a good portion of the
diskette sector lies outside the drive-head write -
path.

Differing Drive and Media (320/360KB drive
and 1/1.2MB media). The worst-case situation is
realized in the combination of a 1MB formatted
diskette used with a 320K B drive. In this situation,
there is virtually no alignment between the diskette
tracks and the wide path described by the 320KB
drive head. Data would reside on the diskette in 80
tracks, or at a density of 96 tracks per inch. It
could not be written or read properly by the wide
read/write heads.

CONCLUSION

Two different 5 1/4-inch diskette drives are
available for CS/2200 systems. The advantage of
the 1/1.2MB drive is greater media storage. If used
for back-up or portability to other systems with 1/
1.2MB drives, the 1/1.2MB drive with formatted
DSHD diskettes is the logical alternative.

The advantage of the 320/360KB drive is a
potential for greater media portability. If used for
portability of media to other systems with either
320/360KB of 1/1.2MB drives, the 320/360KB
drive is the logical alternative.

For normal CS/2200 operations, format
diskettes to a 256-byte format. For PC
compatibility, format diskettes to 512-byte
sectors—but remember that doing so may slow
down writing speed.

If you are trying to upgrade (o the latest, use
the 1/1.2MB alternative. If you must retain a tie to
the past perhaps you should stick with the 320/
360KB alternative. If you need compatibility with
the past and a connection to the future, why not
two Wang DS cabinets, one with a 320/360KB
drive and one with a 1/1.2MB drive? [f]

Tyler Olsen Is-a principal

y software engineer for Wang
Laboratories Lowell, MA) CS/
2200 Product Group.
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_D5-320 v 2200 Series — 320KB Half-Height Diskette Drive
The DS-320 is a 320KB half-height DSDD (double sided double density)
diskette drive that provides low-cost and efficient off-line storage
back-up. The 320KB is easy to load/unload and store, making it reliable aaé
eoefe~mod+a> and less susceptible to destruction from operator errors, program
errors, or hardware malfunctions.

DS-320 - DESCRIPTION/STRATEGY

$$T
DS-320 - SPECIFICATIONS
$$T
11/02/92
PERFORMANCE
Access Time
Average 100ms
Random over entire platter 110.3ms
Sequential 19.6ms
Sequential over 1lst 2000 sectors 84.9ms
Typical Sequential 17.7ms
Bytes/Sector 256
Capacity/Platter 320KB
Data Transfer Rate 250KB/second
”9isk Platters 1
Number of Heads 2
Number of 512-byte sector per track 8/9
Number of 256-byte sector per track 16
Number of Tracks 40 formatted @ 48 tracks per inch
Read/Write Head Width Fat
Rotation Speed 300 rpm
Sectors/Platter 1,280
Storage Capacity 320KB/360KB
Track per Inch 48 formatted
Type of Media 5 1/4 Inch Half-Height DSDD
Diskette Drive
ENVIRONMENTAL
Heat Dissipation 42 .7 BTU/hour
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DS-320 - CONFIG. GUIDELINES/DEPENDENCIES

Information regarding support of select, discontinued products can be found
in the Discontinued Product Support section.

SYSTEMS SUPPORTED
Cs/386-D/N, CS-D/N, CS386/TURBO

HARDWARE REQUIRED
One of the following controllers is required:
22C11 disk/diskette controller or
22C32 printer/workstation disk/diskette controller
In order to take advantage of the new high-speed I/0 channels of the
CS386/Turbo, both new CPUs and field upgrades require the 22C11-HS
high-speed printer/disk I/O controller.
If disk multiplexing between systems the following controllers must be
used: (orTaALER APOITIoNAL
2275MUX 2299793 disk multiplexing weis. Supports up to 3 CPUs
2275MUXE 289593 disk multiplexing extender. Supports up to 4 CPUs.VP To 3

22C80 disk multiplexing controller. One required for each CPU 2275muxE.
interfacing with 2275MUX or 2275MUXE cee 88 UsED
36-pin disk interface cable 220-0105-4 (auto enclosed) S

When ordering the DS-320, the customer is responsible for ordering the
necessary diskette media. This media must be present at the time the
Wang customer service representative installs the drives into the DS so
testing of the drive(s) can be performed.

SOFTWARE REQUIRED
2200 operating system 3.0 or dgreater ~

¢s[38¢ ofs 1.1
TURBO ofs .

$$T
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DS-320 - DOCUMENTATION

DATA SHEETS/MANUALS

Part Number Title
715-0740 DS Data Storage Cabinet User's Manual
715-0815A Wang DS Data Storage Cabinet Data Sheet

FOCUS ARTICLES

Title Date

CS/2200 Products Discontinued 11/01/90

386-D, CS/386-N, and Basic-2/386 Release 1.0 05/15/89

Wang Commitment to CS/2200 continues new workstation, N
CPUs, OS 3.3 released 12/15/88

2200 Systems - New CS Computer Systems, Operating 03/15/87

System, Data Storage Cabinet.
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The following represents a list of selected discontinued products that are
"\currently supported. This is not all inclusive.

The 22C03 controller is supported with the DS-320.

o
o The DS-320A was disontinued effective 11/01/90, as it is no longer
neccessary to order the models ending in "A" (with the exception of the
DS-TS150A) when adding field add on peripherals.
o The DS-320/DS-320A is supported on the discontinued CS, VP, LVP, LVPC,
MVP, MVPC, MicroVP-1 and MicroVP-2 with operating system 3.0 or greater.
o The DS-320A is compatible with the the Wang Standard PC.
$$T
DS-320 — ADDITIONAL INFORMATION
. $8T
« 11/02/92
o The DS-320 is compatible with the the Wang Standard PC. b e,
w‘“pasma

,amP The 1.2MB diskette drlvg an read and-wi-kbe=te a 320KB diskette d&saen
However, wet—a3t 320KB w&i&—be-égie-@o read media written by 1.2MB
diskette drives. Reesd—amd—write—resuits—vary depending—on—the-

Lied ek N -

o The DS-320 can be ordered thru Wang Express, Part Number 177-0080

o The DS-320 has a 90 day warranty from date of installation.
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DS-20 - DESCRIPTION/STRATEGY
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o DS-20 - 2200 Series — 20MB Fixed Half-Height Winchester Hard Disk
_ Drive

The DS-20 is a 20MB Half-Height Fixed Winchester Hard Disk Drive which
provides access to stored data and programs.

Fixed hard disks are housed within the DS Storage Cabinet (Compartment 3 and
4) and provide no removable media. Information stored on fixed disks should
be periodically backed up onto other devices with removable media for off

line storage.

$$T
DS-20 - SPECIFICATIONS
$$T
11/02/92
PERFORMANCE
Access Time
Average 68ms
Random over entire platter 90.8ms
Sequential 5.0ms
Sequential over 1lst 2000 sectors 23.4ms
Typical Sequential 10.1ms
Bytes/Sector 256
Capacity/Platter 10MB
Data Transfer Rate 5MB/second
Disk Platters 2
Logical Disk Surfaces 2
Sectors/Platter 38,912
Storage .
Per Surface 10MB
Capacity 20MB
Type of Media 5 1/4 Inch Half-Height Fixed

Hard Disk Drive

gﬁy RONMENTAL
,QE@F Dissipation D§-20 - ADDITIONAL IN§93§A§¥6»hour
11/02/92

O A 36-pin disk interface cable part number 220-0105-4 is auto enclosed
with the DS-20.
Befolkt
disk platter should be formatted eady—when

o A fixed it is first used.

/™0 It takes approximately 22 minutes to format a 10MB platter of a fixed
disk. It takes approximately 35 minutes to format a 16MB platter of a
fixed disk.

WTH
o The DS-20 has two available logical disk surfaces g»{ 10MB available
storage per surface.
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Information regarding support of select, discontinued products can be found ==
in the Discontinued Product Support section.

SYSTEMS SUPPORTED
Cs/386-D/N, CS-D/N, CS386/TURBO

HARDWARE REQUIRED
One of the following disk controllers:
22C11 - disk/diskette controller or
22C32 - printer/workstation disk/diskette controller
In order to take advantage of the new high-speed I/0 channels of the
CS386/Turbo, both new CPUs and field upgrades require the 22Cl11-HS
high-speed printer/disk I/0 controller.
If disk multiplexing the following controllers are required:
2275MUX - disk multiplexing unit. Supports up to 3%CPUs
2275MUXE - 2275/DS disk multiplexing extender. Supports up to 4 CPUs. VP70 3

22C80 - Disk multiplexing controller. One required for each CPU EXTEnDELS
interfacing with 2275MUX or 2275MUXE SuPPOLTEBD

fol €acH
SOFTWARE REQUIRED 22 SMYK,

2200 operating system 2.7 or greater but 3.0 is the recommended
operating system
BASIC-2/TURBO operating system 1.0 for the CS/386 Turbo systems



$$T i
DS-20 - DOCUMENTATION
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11/02/92
fiNPATA SHEETS/MANUALS

Part Number Title
715-0740 DS Data Storage Cabinet User's Manual
715-0815A Wang DS Data Storage Cabinet Data Sheet

FOCUS ARTICLES

Title Date
CS/2200 Products Discontinued 11/01/90
CS/386-D, CS/386-N and Basic-2/386 Release 1.0 05/15/89
Wang Commitment to CS/2200 continues new workstation,

CPUs, 0OS 3.3 release 12/15/88
2200 Systems — New CS Computer Systems, Operating 03/15/87

System, Data Storage Cabinet.

$$T
o~ DS-20 — DISCONTINUED PRODUCT SUPPORT

+$T
11/02/92

The following represents a list of selected discontinued products that are
currently supported. This is not all inclusive.

o The DS-20A 20MB Add-On Half-Height Winchester Hard Disk Drive was
discontinued effective 11/01/90, as it is no longer neccessary to order
the models ending in "A" (with the exception of the DS-TS150A) when
adding field add on peripherals.

o The DS-20/DS-20A is supported on the CS, VP, LVP, LVPC, MVP, MVPC,
MicroVP-1 and MicroVP-2 with operating system 2.7 or greater or 3.0 or
greater.

o The discontinued 22C03 disk/diskette controller is supported with the
DS-20/DS-20A.

o 36-pin disk interface cable 220-0105-4 shipped as an autoenclosure with
the DS-20A.
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DS-20 - ADDITIONAL INFORMATION

o] A 36-pin disk interface cable part number 220-0105-4 is auto enclosed -~
with the DS-20.
Befoll
disk platter should be formatted eaty—when

o A fixed it is first used.

e d ol O

o) It takes approximately 22 minutes to format a 10MB platter of a fixed
disk. It takes approximately 35 minutes to format a 16MB platter of a
fixed disk.

WITH

o] The DS-20 has two available logical disk surfaces z»f 10MB available

storage per surface.

$5T
DS-TS150/DS-TS150A — DESCRIPTION/STRATEGY
$$T
11/02/92
DS-TS150 2200 Series -150MB Half-Height Streaming Tape Cassette
Drive
DS-TS150A 2200 Series -150MB Add-on Half-Height Streaming Tape
Cassette Drive -~

The 2200 DS-TS150/DS-TS150A, is a 3 1/2 inch 150MB tape streamer device in a
5 1/4,inch adapter package and provides three times the backup gapacity of
the™DS-TS. The DS-TS150MB fits in the same slot,as, the DS-TS¥pn a DS, CS-D
or CS/386-D. It can read tapes created on the BS=E¥% but can ndt write in
45MB format. It is-the”teplacementﬁgf'the DS-TS 45MB tape streamer device.

T ALLOWS THE ADDED cAPALTY TO LAeeRS DRIWVES ()l
The DS-TS 150MB is offered becausejusers—need—atarger backup deviee—as—the - ™
TeSTHtef—edding—addttiowe: 64MB or 140MB fixed Winchesters te-thalr. Date

SEOTTTE. VITHOUT WAVIRE B CARMCE THE TARPE. Thi§  AWOLS Tus usen W tANY CASES T

Do A BARKVP WHHIT Bavie T B '\-«en.e/.
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DS-TS150/DS-TS150A - CONFIG. GUIDELINES/DEPENDENCIES

fqgnformation regarding support of select, discontinued products can be found
n the Discontinued Product Support section.
SYSTEMS SUPPORTED
CS/386-D, CS—D/N,TUKBO

HARDWARE REQUIRED
DS Prom Level R3 or greater
CSD Prom Level R3 or greater
Tape Media (725—7548¢) must be ordered separately and be present at
installation.
One of the following controllers:
22C11 disk/diskette controller
22C32 printer/workstation disk/diskette controller
If multiplexing the drive between CPU's one or both of the following
ust be ordered: conTLOLS* pOSTIANAL
2275MUX 25288 disk multiplexing St Supports up to 3 CPUs
2275MUXE 2235956 disk multiplexing extenderlwhlch supports an additional
4 CPUs,ue To 3 SufPokred | 2275Mmux, “onttause
22C80 disk multiplexing controller. One required for each CPU
interfacing with 2275MUX or 227S5MUXE
NOTE: 36-pin disk interface cable 220-0105-4 (auto enclosed)

SOFTWARE REQUIRED
2200 operating system 3.3 or greater
386 operating system 1.1 or greater

A~ Tureo o]s 1.\ OR GRERTER

$$T
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DS-TS150/DS-TS150A - DOCUMENTATION

FOCUS ARTICLES

Title Date

CS/2200 Products Discontinued 11/01/90
Wang Express Adds New Supplies & Accessories 11/01/89
DS-TS150/DS-150A 150MB Tape Streamer Release 08/01/89
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DS-TS150/DS-TS150A - SPECIFICATIONS
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PERFORMANCE
Data Transfer Rate
Number of Tracks(Record and Read)

(Read only)
Read/Write Speed

)

86,300 bps @ 9 track

116.2 bps @ 17 track

17 single track serpentine format
9 tracks

90 ips (forward/reverse)

Recording
Density 8000 bpi @ 9 track
12800 bpi @ 17 track
Format serial/serpentine
Tape Heads Dual read-after-write,

Storage Capacity
Type of Media

Track Width

full-width erase bar

150MB w/600 foot tape
Streaming Half-Height Tape
Cassette Drive

Write 0.150 +/— 10 mm
Read 0.150 +/—- 10 mm
Write 0.279 +/- 0.013 mm
Read 0.203 +/- 0.013 mm
DIMENSIONS
Overall Unit )
Height 41.3 +/- 0.5 mm
(1.626 +/-0.020 inches)
Width . 146 +/- 0.5 mm
(5.750 +/-0.020 inches)
Depth 203 +/- 1.0 mm
(8.000 +/-0.040 inches)
Weight 1.2 kg (approximately)
Base Unit (3 1/2 inch formfactor)
Height 41.3 + 0 -~ 1 mm
Width 101 + 0.2 — 0.5 mm
Depth 146 + 0 — 1 mm
Weight 650 g
ENVIRONMENTAL
Temperature (Operating) +5 to + 45 degrees
(Nonoperating) -25 to +60 degrees
Humidity (Operating) 20% to 80% noncondensing Maximum
Wet bulb 26 7~
(Nonoperating) 10% to 90% noncondensing Maximum

Wet Bulb 26
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The following represents a list of select discontinued products that are
‘currently supported. This list is not all inclusive.

DS-TS150/DS-TS150A - DISCONTINUED PRODUCT SUPPORT

o The DS-TS150/DS-TS150A is supported on the CS, VP, LVP, LVPC, MVP, MVPC,
MicroVP-1 and MicroVP-2 with operating system 3.0 or greater.

o The discontinued 22C03 disk/diskette controller is supported with the
DS-TS150/DS-TS150A.

$$T

$$T
11/02/92

DS-TS150/DS-TS150A — ADDITIONAL INFORMATION

o] The DS-TS150/DS-TS150A replaces the DS-TS and DS-TSA which was
discontinued on 09/30/89

0 The Mean Time Between Failure is 8,000 hours minimum operating with tape
motion.

o The Mean Time to Repair is 30 minutes maximum.

o The 600ft. (150MB) Cassette (part number 725-7548) is orderable through

(— Wang Express.
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DS~-TS150 2200 Series -150MB Half-Height Streaming Tape Cassette
DS-TS150A gg;XeSeries -150MB Add-on Half-Height Streaming Tape

Cassette Drive

The 2200 DS-TS150/DS-TS150A, is a 3 1/2 inch 150MB tape streamer device in a
5 1/4,inch adapter package and provides three times the backup gapacity of
the™DS-TS. The DS-TS150MB fits in the same slot,as, the DS-TS*gn a DS, CS-D
or CS/386-D. It can read tapes created on the BS=FS but can not write in
45MB format. It iSu%he’Teplacementﬁgf'the DS-TS 45MB tape streamer device.

T ALLOWS THE  ADDEQ cAPALTY Yo LALgZRs DRWVES (
The DS-TS 150MB is offered becausej users—need—a—terger backup dewiee—as—the
resrt-of—edding.addrtioma? 64MB or 140MB fixed Winchesters te—thedir . Date

SEOTITYE . VITWoUT NHAVIARG "B LHANCE THE TAPE. e AWows Tus USERL  \W  MANY CASES T

Po A BAKYF WHHoIT AAVING TD BE ‘men.e/.
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Re:

r U Liie

.. :..iderations for 3 byte addressing.

Refererence: Disk storage specification document.

'
{

The current CS/386 and DS cabinet development is occuf;ng on several

levels. |

DS Prom, revision level 4. |

1

A new DS Prom, revision level 4., is being prepared and tested by Susan in the

8th

floor lab area. Prom 4 iIs being introduced to accomplisi several things.
Allow variabillity in dishk surface sizes. Wang 2200 disk surfaces have
heretofor been of fixed sizes. eg. IOMB, or 16 MB. The surface size has
been dictated by the type of drive installed 10, 20, 32, 64, 112 or 140 MB.

With DS prom level 4 and release 3 of the DS Utilities: it will be possible
to restructure the drives in a cabinet to differing fixed surface sizes.
A single drive can be restructured to a maximum of 14 Winchester surfaces.

Disk surface assignments can be restructured to give the systems much more
flexibility than they currently have. An individual application such as
Wang WP which requires 4 floppy diskettes could be assigned its own single
surface of 5056 sectors. Related data files might be assigned their own
unique surface.

Surface structure. The organization of data is being changed from a
horizontal to a vertical structure. Tests run over the extended holiday
have shown 8 million passes without error. The change to a vertical
structure should improve performance by 10-20%. )

Three byte addressing. The VLSI and CS/386 BASIC-2 operating system have
had a built in two byte addressing restriction from the beginning. With
DS prom level 4 we will allow three byte addressing. To use three byte
addressing we need revision level 2.0 of the CS/386 operating system.

(5/386 release 2.0 and three byte addressing:

ITwo byte addressing. The VLSI and CS/386 BASIC-2 operation system have
had a built in two byte addressing restriction from the beginning. Until
now there has been a two byte surface addressing restriction of 16 MB
allows reading or writing using a 2 byte disk address. Eg. a 16 MB
platter could be addressed in sectors x’0000’-'FFFF’. The maximum number
of sectors addressable is 64K or 65360.

Three byte addressing. Certain applications have a need for data files
that exceed 65000 sectors. Files of this size are not easily manipulated
on the Wang 2200 or CS/386 system; such files have had to be specially
created and addressed under BASIC-2 software control. In conjuction with
DS prom level 4 and a new CS/386 operating system release we will allow
three byte addressing.




(5122001386 sk siv i GeTiTes: :

The media surfaces of a C3/2200 disk are divided into cy: ¢ | i,
and sectors. A disk irs initialized by a FORMAT command .- ... Ly
number of sectors; the default size of a sector is 256 u:j-.e.: .. cpiion
they can be formatted into 512 byte sectors.

To find information on a surface a disk surface is divided into two areas.
An index area beginning in surface sector x'0000’ describes where each
named file on a disk surface will reside. The area of the disk surface
beyond the index area Is reserved for the storage of data or program
files. Ncrmally catalogued files on the CS/2200 system are storcd as a
series of sequential sectors. There is no splitting up of these
sequential sectors within a named file.

. The index area. The index area of a disk surface is established via a
SCRATCH DISK command.

Catalog summary: Sector x’000000’ bytes 0-15 summarize the catalogued area.
item 1 - in byte O describes the index type 0, 1 or 2.

item 2 - denotes the number of index sectors. INDEX SECTORS
item 3 - denotes next address available in the catalog. CURRENT END
item 4 - denotes the maximum address available. END CAT. AREA

The balance of the index area iIs set to zero by the SCRATCH DISK command.
This area is reserved for a number of 16 byte file name entries.

. File name entries.

Files are entered into the catalogued area of a disk by MOVE commands or
else by a SAVE of programs or data. Fach file entered into the catalogued
area of a disk surface is given a file name and an entry is made in the file
name area of the index area. . Each file name must be unique and is accessed
within the index area by one of several 'hashing’ techniques based on the
index type (0, 1, or 2) invoked by the SCRATCH DISK command.

This area is reserved for a number of 16 byte file name entries.
item 1 - active, scratched, or available designator.

item 2 - Program, Data, or available designator.

item 3 - start Address pointer to the file.

item ¢4 - End Address pointer to the file.

item 5 - FileName, the 1-8 byte name of the file stored.



Important notice before installing DS PROM 4

(Until DS Prom 4.0 is released it will be numbered 3.E or greater).

.1 Assure all surfaces have backed up to cassette before installing prom.
The new prom will require you to restructure all fixed Winchester surfaces.

No existing fixed Winchester drive can be read by the DPU once the new prom is !

installed. Steps 1 and 2 can be completed before the Wang CE comes on-site.

.2 Assure the CS/2200/386 Operating system and the new DS utilities provided
here are on a readable diskette media before installing the new prom. You
cannot bring up the operating system from a fixed Winchester running under the
new prom 3.E. until all surfaces are restructured, reformatted, and restored.

.3 Before installing the new DS Prom become familiar with the new DS
Configuration Utility ("@DSCFIG'). The DS Configuration screen is siightly
different showing the maximum address capability of each disk surface

address. Run ‘15 ''Start Setup’” which will allow you to reconfigure the system °

into new surfaces. You cannot apply a new configuration unless you are on
terminal one and running with the new prom. Make sure steps 1. and 2. above
are completed before installing the new prom.




Wang DS Cabinet Enhancements

by Tyler B. Olsen

The Wang Data Storage cabinet (DS
or CS-D) will soon have some new fea-
tures. These features will be useful
whether you are running a DS cabinet
with a CS, CS-D, MicroVP or Wang
2200-MVP.

New DS-DPU PROM microcode and
related DS utilities will provide enhance-
meants that include the ability to configure
platters of varying sizes and have im-
proved tape utilities.

With CS/386 Operating System Re-
lease 2, three byte addressing will be
added, allowing the ability 1o ad-
dress surfaces and files greater than
65,024 sectors.

Reorganization of Platters

Until DPU PROM Release 4, DS Win-
chester drives have always been config-
ured in a rigid way. A 64 MB drive was 4
surfaces of 16 MB; a 32 MB drive was 2
surfaces of 16 MB; a 20 MB drive was
two surfaces of 10 MB; a 140 MB drive
was 14 10 MB surfaces and a 112 MB has
been 7 surfaces of 16 MB.

With Release 4 the disk address orienta-
tion will become vertical, addressed in a
cylinder format. The first track; first cyl-
inder will contain parameters for the en-
tire drive. A single addressed surface will
occupy sequentially all the sectors ia a
track under a read head and then jump
within the same vertical cylinder to the
next read bead.

With this implemeatation there should
be less mechanical movement of the read
heads within a specified surface address.
A “DS Configuration™ utility can be run
where a system administrator will be able
to reconfigure the Winchester drives into
varying platter sizes based on his systems
needs. Using *“Default™ values you can
recoafigure to the original disk surface
sizes and surface designations.

With DPU PROM Release 4, instead of
just 10 surfaces only using configurations
of 65,024 or 38,912 sectors, our example
has reconfigured the same three drives to
use 22 surfaces varying in size from 1,280

sectors to 100,000 sectors.
Typical Hard Disk Typical Hard Disk
Previous DPU PROM | Release 4 DPU PROM
— 13t 64 MB Disk — | — 13t 64 MB Disk —
D21 - 65,024 sectors | D21 - 38,912 sectors

D22 - 65,024 sectors | D22 - 4,160 sectors
D23 - 65,024 sectors | D23 - 4,160 sectors
D24 - 65,024 sectors | D24 - 65,024 sectors
D25 . 65,024 sectors
D26 - 12,000 sectors
D27 - 12,000 sectors
D28 - 12,000 sectors
D29 - 12,000 sectors
D2A - 12,000 sectoss

- 2nd 64 MB Disk —
D2§ - 65,024 sectors
D26 - 65,024 sectors

- 2nd 64 MB Disk —
D61 - 100,000 sectors
D62 - 38,912 sectors
D27 -65,024 sectors | D63 - 38,912 sectors |

D28 - 65,024 sectors | D64 - 38,912 sectors

Improved Tape Utilities

DS Configuration Utility

There have been significant changes
made to three of the DS cabinet Utilities:
DS Configuration, Backup Disk Platters
to Tape Cassette and Restore Disk Plat-
ters from Tape Cassette.

Within all three utilities, a display is
shown of the tape drive type (45 or 150
MB) and the cassette type and status
mounted. Progress displays have been
added to the backup and restore utilities.

Performance within the tape backup and
restore utilities has been improved.
Backup from a disk surface external to the
DS cabinet has beea speeded up by read-
ing 32 sectors at a time from the disk
before writing to the tape buffers.

Similar concepts were incorporated
into tape restore. Surface transfers within
the DS cabiget are handled in 128 blocks,
i.e., 256 sector chunks.

The restore utility now provides a rapid
display of the index data written on a
cassette before tape retensioning. Within
a single prompt sequence several surfaces
can be called for restoration; restoration
of all surfaces specified for restoration
occurs on a single tape pass.

The BASIC-2 Report * April/ May 1991

The DS Configuration utility has been
enhanced with a capability to “Setup DS
Surface Assignmeats”. This menu will
allow you to configure or reconfigure the
Winchester surfaces within a DS or CS-D
cabinet to new surface assignmeats and
sizes. Now, a single Winchester drive can
be recoofigured to be a single large sur-
face or subdivided iato as many as four-
teen surfaces. Access t0 a sector address
greater than 65,024 on a single surface
will require the CS/386 operating system
Release 2 and access via a new index

To illustrate how you can take advag-
tage of this feature, we will use a typical
system like a CS/386, CS or MicroVP
using a DS Cabinet with a 1.2 MB disk-
ette, a 150 MB tape streamer for backup;
two 64 MB drives and a one 20 MB hard
disk drive.

The following table shows how those
three hard drives had to be configured
before, along with a sample of just one of
the many possible ways you can now
configure those same three Winchester
hard disk drives.

DS - 38,912 sectors
__| D66 4,448 secton

~—— 20 MB Disk — | —— 20 MB Disk —

| D61 -38912 secton | D67 62,912 sectons
D62 - 38,912 sectors D68 - 1,280 sectors
D69 - 1,280 sectors
D6A - 8,000 sectors
D6B - 4,352 sectors

Conclusion

With the new DPU PROM level 4, the
user has the ability to size disk surface
requiremeats to his own needs isolating
selected software and data files to unique
surfaces. The rev 4 DPU PROM, DS Util-
ities Release 3, and the CS/386 Release
2.0 should be available by June 30, 1991.
In my next article I will discuss the im-
plementation of 3 byte addressing. g2r

Tyler B. Olsen is a principal software engi-
neer for the Wang Laboratories CS/2200
Product Group. Tyler can be reached at m/s:
014-890 , One Industrial Ave, Lowell, MA

01851 (508) 967-0339.
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N COMPANY CONFIDENTIAL 1375
Equipment Affected 2200 DS
FCO Class Problem Only/Next Call FCO Kit No. 728-0386 Page 1 of 6
2 7 . -
Documentation Class Code 310 . FCO Doc. No. 729-1824 Approval Date:
. [ 1(::
Est. Install Tiee 15 MiDUEES et g0 o, 55876 NOV 151389

1. REASON_FOR CHANGE

1. To allow 150M Tape Drive to function with DS.
2. To correct "Cache Overflow" problem.

2. DESCRIPTION OF CHANGE

One E-PROM is replaced on the 210-8826 DPU Board.
3. DOCUMENTATION AFFECTED

N/A
4. PREREQUISITE (S)

A. Hardware
N/A
B. Software

N/A

/
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S. INSTALLATION PROCEDURE

A. Power off. Remove AC cord from source outlet.
B Power down CPU (if attached). ‘
C. Remove I/0 cable.
D. Remove rear panel as follows: (Figure 1)

1. Loosen ten screws around edge of panel (do not remove).

2. Remove I/0 cable screws (standoffs) and power supply
SCrews. '

3. Lift panel to enable keyhole apertures to clear screws.

4. Disconnect power connector from cabinet fan.

FIGURE 1

1. LOOSEN TEN SCREWS AROUND EDGE /
OF PANEL (DO NOT REMOVE).

/

2. REMOVE 1/0 CABLE SCREWS
AND POWER SUPPLY SCREWS,

3. LIFT PANEL TO ENABLE
KEYHOLE APERATURES TO
CLEAR SCREWS,

e

4. DISCONNECT POWER CONNECTOR
FROM CABINET FAN,

FCO 1375
-2 -
COMPANY CONFIDENTIAL



NOTE

BEFORE PERFORMING NEXT STEP E(1), MARK POWER AND SIGNAL
CONNECTORS FOR_PROPER RECONNECTION. )

Remove the 210-8826 DPU Board as follows: (Figure 2)
1. Disconnect power and signal connectors from DPU board.

2. Slide DPU board from cabinet.

FIGURE 2 .

1., DISCONNECT POWER AND
SIGNAL CONNECTORS FROM
DPU BOARD.

2. SLIDE DPU BOARD FROM CABINET.

FCO 1375
-3 =
COMPANY CONFIDENTIAL



(Figure 3)

Rework the 210-8826 DPU Board as follows:

F.

place with E-PROM -

on L135 and re

(379-8500-R3) contained in Kit.

Remove E-PROM from locati

1.

FIGURE 3:

210-8826 DPU BOARD (COMPONENT SIDE)
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AND REPLACE WITH E-PROM (379-8500-R3)

REMOVE E-PROM FROM LOCATION L135
CONTAINED -IN KIT.

FCO 1375
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G. To complete installation of FCO, fill in applicable
information on the Field Change History tag. (Part #615-3299).
The.tag should be mounted on inside of rear cover.

NOTE: The Field Change History tags can be obtained by placing

a routine order through the Logistics Order Processing
System.

“H. Reassemble unit by reversing Steps E thru B.
I. Perform check-out procedure described in Section 6.

J. Document installation of this FCO by completing a Call Report
or Activity Report.

6. CHECK-OUT PROCEDURE

Power up. Verify all disks. Run disk diagnostics. Observe
normal operation.

7. FCO KIT PARTS LISTING

KIT #728-0386

Item Qty ' Item Description
729-1824 1 FCO Document 1375
379-8500-R3 1 E-PROM

8. FCO KIT AVAILABILITY DATE

NOTE:

When determining kit requirements, be
aware that manufacturing has cut this
change into this product as of

October 31, 1989. Products
shipped/installed after this date will
contain this FCO.

FCO 1375
-5 -
COMPANY CONFIDENTIAL



8. FCO KIT AVAILABILITY DATE (CONTINUED)

" FCO Kit #728-0386 will be available November 27, 1989 and can
be obtained by placing a special order. Special orders for FCO
kits are exempt from the established approval loop. They

should be mailed directly to:

Logistics Order Processing
Wang Laboratories

836 North Street
Tewksbury, MA 01876

Att'n: Order Services
M/S 025-290

Dealers may obtain the FCO Kit by completing a Dealer Parts
Sales form and sending it to:

Dealer Distribution Center
Wang Laboratories

836 North Street
Tewksbury, MA 01876

"Att'n: Order Services
M/S 025-290

9. REMOVED PARTS DISPOSITION

Recycle removed E~PROM thru your FSC.

10. MISCELLANEOQUS

N/A

FCQ 1375
-6 -
COMPANY CONFIDENTIAL
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COMPANY CONFIDENTIAL 1335
Equipment Affected 2200 DS
FCO Class Problem Only/Next Call FCO Kit No. /28-0347 Page 1 of 6
Documentation Class Code 3107 . . FCO Doc. No. /29-1784 Approval Oate:
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Est. Insta)) Time 15 Minutes Ref. ECO No. 5510 JUN § 1389

1. REASON _FOR CHANGE

1. To allow internal disk to tape transfers greater than 256
sectors.
2. To write-protect/enable platters through software commands.
3. To add diagnostic commands to "Flush Cache" and to "re-run
power-on diagnostics".
4. To prevent. unit "hang" problem during tape backup.
S. To correct "I90" errors when connected to 2275 MUX.
6. To correct "$FORMAT"” problem of not writing all sectors.
7. To add byte to status command to reflect Write Protect/Enable
status of drive.
N 8. To improve restore time of removable Winchester.
. 9. To correct tape drive reset to allow reset of drive only if a
command is in progress.
2. DESCRIPTION OF CHANGE
One E-PROM is replaced on the 210-8826 DPU Board.
3. DOCUMENTATION AFFECTED
N/A .-
4. PREREQUISITE (S)
A. Hardware
N/A
B. Software
N/A
laa
Field Support Ops Logistics originator 6/7 £CO Support. uor.
hy \ O"‘ QM ‘/7/‘ /J// % % 9




S. INSTALLATION PROCEDURE

A. Power off. Remove AC cord from source outlet.
B. Power down CPU (if attached).
C. Remove I/0 cable. ,
D. Remove rear panel as follows: (Figure 1)
1. Loosen ten screws around edge of panel (do not remove).

2. Remove 1/0 cable screws (standoffs) and power supply
screws.

3. Lift panel to enable keyhole apertures to clear screws.

4. Disconnect power connector from cabinet fan.

FIGURE 1

1. LOOSEN TEN SCREWS AROUND EDGE /
OF PANEL (DO NOT REMOVE).

/

2. REMOVE 1/0 CABLE SCREWS
AND POWER SUPPLY SCREWS.

3. LIFT PANEL TO ENABLE
KEYHOLE APERATURES TO
CLEAR SCREWS.

e

Q
Y

'! »
1 AR T
- 9‘4\_»] 4. DISCONNECT POWER CONNECTOR

FROM CABINET FAN.

\
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NOTE

BEFORE PERFORMING NEXT STEP E(1), MARK POWER AND SIGNAL
CONNECTORS FOR PROPER RECONNECTION.

Remove the 210-8826 DPU Board as follows: (Figure 2)
1. Disconnect power and signal connectors from DPU board.

2. Slide DPU board from cabinet.
FIGURE 2

1. DISCONNECT POWER AND
SIGNAL CONNECTORS FROM
DPU BOARD.

2. SLIDE DPU BOARD FROM CABINET.

FCO 1335
-3 -
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place with E-PROM

FIGURE 3: 210-8826 DPU BOARD (COMPONENT SIDE)

1. Remove E-PROM from location L135 and re
(379-8500-R2) contained in Kit.

F. Rework the 210-8826 DPU Board as follows: (Figure 3)
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_ AND REPLACE WITH E-PROM {379-8500-R2)

" CONTAINED IN KIT.

REMOVE E-PROM FROM LOCATION L135



G. To complete installation of FCO, fill in applicable
information on the Field Change History tag. (Part #615-3299).
The tag should be mounted on inside of rear cover.

NOTE: The Field Change History tags can be obtained by placing
a routine order through the Logistics Order Processing
System.

H. Reassemble unit by reversing Steps E thru B.

I. Perform check-out procedure described in Section 6.

J. Document installation of this FCO by completing a Call Report
or Activity Report. '

6. CHECK-QUT PROCEDURE

Power up. Verify all disks. Run disk diagnostics. Observe
normal operation.

7. FCO KIT PARTS LISTING

KIT #728-0347

Item Qty Item Desgription
729-1784 1 FCO Document 1335
379-8500-R2 1 E-PROM

8. FCO KIT AVAILABILITY DATE

NOTE:

When determining kit requirements, be
aware that manufacturing has cut this
change into this product as of

June 5, 1989. Products
shipped/installed after this date will
contain this FCO.

FCO 1335
-5 -
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8.

9.

10.

FCO KIT AVAILABILITY DATE (CONTINUED)

FCO Kit #728-0347 will be available July 14, 1989 and can be
obtained by placing a special order. Special orders for FCO
kits are exempt from the established approval loop. They
should be mailed directly to:

Logistics Order Processing
Wang Laboratories

836 North Street
Tewksbury, MA 01876

Att'n: Order Services
M/S 025-290

Dealers may obtain the FCO Kit by completing a Dealer Parts
Sales form and sending it to:

Dealer Distribution Center
Wang Laboratories

836 North Street
Tewksbury, MA 01876

* Att'n: Order Services
M/S 025-290

REMOVED PARTS DISPOSITION

Recycle removed E-PROM thru your FSC.
MISCELLANEQUS

N/A

MICHAEL E BAHIA
PROJ# K616 ( 1 COPIES)
M/s/ses 001-330

. - - — —
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TEAC. ENGINEERING CHANGE REQUEST

Pegot C=364

1/1

Masgrs,

M ?iﬁ_c.’.ﬁi}_ request no: 738

: , ISSUE DATE;July 14, '86

E
SHT 2. 0F 4

lisued By: S Muroya/Manager, Tech. Support Eng,

Narne/Title

INSTRUMENTATION & COMPUYER PRODUCTS DIVISION

Modals - TEAC -CORPORATION
MI-251/45D 3-7.3 Naka<cho, Musashinoshi, Tokyo, Japan

Tel: {0422) 53-1111, Tolax: 2822861 {TEACBH J}

10 2 0 30 4 0 - 6 (3

TYPE OF MODIFICATION Clreuitry Dimensions Parts Spees, Others

This is 10 request your approvel of tha following anginearing changa(s),
Plesse return a copy of this REQUEST form with your signature by the dats spacified,

_ Dascription of Ghange:

Modification of program of D/CAS 20 IC

1. Applicable models
. (1) MT-28T/45D : 19305060=14
2. Applicable agsembly
(1) IC (D/CAs 20): 13700065-00 (EPROM 2764)
Ingtallad at U3 on tha PCBA interface control (15532058-10). .
3. Change ' —
When the EOT hole.1s detected on the last track (Tr 8) during writing,
"RETRY" (judged as arror) will be output for blocks which could extend
beyond the hole, even if coxrect writing has baen done.

4, Reason for changa‘ .
Read errors are likely to happen with blocks which extend to tha hole,

Please return thia ECR copy (front page only) with your signaturae dated

Raply: bafore Auguat 14, 1986,

INTERCHANGEABILITY: YES®  NO O . S8y ROM ISSUE C » D
. ( ISSUE: no change)

REMARKS:

Serial Numbar Identitication: BUYER SIGNATURE:

YES(#: Starting Number: 630271 APPROVED O TD-; VW/ &

Note: 1t I3 possible that both previous and changed DISAPPROVED O “ .
mike Bahia

products are included in the same shipment for
Name/Title Ff&% ' JO A h X 330

3 cartain perlod after starting changs,
Ramarks: . Tz_:,ﬂ,c

SIGNED:
NO Ot




TE AC. | ENGINEERING CHANGE REQUEST

Paget coq07B 1/ 2
Messrs,

- ’ &@@ HQ ,(91‘755 ' REQUEST NO:__C=407

: ISSUE DATE: June 30,1987 _
SHT 3_or 4
INSTRUMENTATION & COMPUTER PRODUCTS DIVISION

Model; MT=28T/45D ' " TEAC-CORPORATION

 lsgued By:_S.Muxova/Tech, supporxt Eng.

Noma/Title

MT-28T/45DF 37-3 Naka-<cho, Musashino-thi, Tokyo, Japan
. Tel: (0422) 531111, Telax: 2822861 (TEACBM J)
' 10 20 3ap 40 83
TYPE OF MOD'HCA.NON Circuitry Dimensions - Ports Specs. Others

This is to requast your opproval of the following enginesring changals},
Ploase raturn s copy of thit REQUEST form with your tignature by ths date spacitied.

Description of Change: Program change for ROM 2764

1. Applicable model
1) Mr-28T/45D tP/N 1930506014
2) MT-28T/45DF 1P/N 19305060~16

2. Applicable agaembly
o~ 1) IC, D/CAS 20 $P/N 13700065-00(2ox 45D model)

2) IC, D/CAS 30 1P/N 13700067-00 (fox 45DF model)
) *Thase ICs are mounted on the interface contrel board.
Reason(s) for Change:

Please zefer to next pags 2/2,

Reply: Plz.xeturn this copy by July 31,1987, This issue may implement unless any
regponsa notifys by returning daka.

INTERCHANGEABILITY: Yes & NO O : ISSVE

REMARKS: ’ Refar to next page.
Serlal Numbor Identificstion: BUYER SIGNATURE:;

YES@: StartingNumber:_663001 APPROVED O DATE:

Nota: It I3 possible that both previous and changed
products are Included In tha same shipment for
@ ceitain perlod after starting changs,

P _ . SIGNED:

' NO [: ) Name/Title

DISAPPROVED O

Remarks:




CEGO NG .@75%
SUT Y OF 4_ 22

3. Description of change -
The following farmware change is made for ROM 2764.

1) Before change

2)

* The data blocks were eritten to the end of EOM,but in case of
no written a file-mark on the tapa while the writing opéraeion of
MT-28T/20D drive. All data of that can be correctly read by MT-
287/48D or 45DF drive,but a erxor status of BOT/EOT(84 Fault) may
ocour from current farmware when detected BOT/BOT hole, and tez-
minates all operations.

After change .

At the read operation for such tape by 25T+45D/DF drive,he
issues the status information of "Read error filler block trans-
fer(8600)" (=one Filler Block to be added onto last data block at
the end of read operation.) and terminates all operatione after

- ginishing of all data reading and transfered to the host.

4. Reason for change

Since eithax no=error or BOT/EOT error will occur at reading
such tape as mention above, thera is a differencs in error status
at tarminating read operation. The change is then made 80 that
Read Error statua(8600) becomas True at termineting read cpera-
tion.

8. Change ROM isaue

ROM issue will be changed as follows.

1) IC,'D/C8A 20 ¢ ISsuQ D =——e=meeememe»
2) IC, D/CAS 30 &t . IeSUe C =immmee——ss D
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T . it S ol by

© TS0 RODUCT SUPPORT —~
IMPACT REVIEW CRECKLIST )

wawoe_5987h  con o - -

1. WANG MODEL #s AFFECTED: 2200 DS
. WANG FRU(s) #s AFFECTED: ___2.0-R8ZCH
3. IS THERE AN IMPACT OM WANG INSTALLED BASE? (If NO. go to 7) ‘YES \/ NO @Bﬁj\

4. OF MODEL #s IMPACTED - UNIT FAILURES EXPECTED?: mmrs__smm'rs__\/_
5. HOW ARE UNITS IMPACTED? (Check any that apply):
SAFETY INTERMITTENT ENHANCEMENT
FCC COMPLIANCE HARD FAILURE m.mn.mr .
TEMPEST INTEG. CATASTROPHIC OTHER (See 7) ;Z
6. PLR DATA: Product Failure Data Parts Related To ECO/PN
Unit ation Total Total Pails Total Reduction Reduced
last 1s Fails per Year Used by ECO/FN FPY
_LOOO petey, 12 m. Booo 180 b o0 13 Y
. FIELD REQUIREMENTS: Level A Informatioa only
Level B TSB required v
Level C FCO required ‘ v
FCO requirements  Next Call / Est. installation time 1S B
Immediate Est. % of units to FCO o§°2
8. PSC REQUIREMENTS: Level A Information only
Level B Upgrade om failure only
Level C Upgrade all assy's (MUB) v/
9. LOGISTICS REQUIREMENTS: Level A Information only
Level B Future pucchases
Level C Purge stock (FsC rework) v

ANY OTHER INFO TO CLARIFY IMPACT: (S/M range, documentation (i.e. Product Maintenance
Manual, Service Handbook, etc.), configurations,
repair/test process(es). tooling, etec.)

QNY POARD wrtw Dowwn Rev  Ptbmw X ave o -

_CAusEg  CAwWE  Tb BB VEM Sww ¥ DS NEEDS YO OF PILERED gfF b (SRRECT.

musw. BAVE é ko) Q&om <o use 150 (\B Tam D&\y_ﬁ WG DOy DEREA0Y BB

SUOPING,
/f \ A (\/) N
REVIEWER'S SIGNATURE: ,\ \ 6 ) DATE : _10 /25 /2%

(OVER POR DEFINITIONS)
WRITE CLEARLY AND USE BLACK INK
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WANG-19

1. Applicable model

MT-28T/45D-64 (P/N 19305060-64)
MT-28T7/4582-65 (P/N 19305060-68S)

2. Applicable assembly

PCBA Drive Control (P/N 15532074-10)

3. Descziption of change

A firmware change of Ul4 (CPU, P/N 13443157-00) on PCBA
Drive Control (P/N 15532074-10) is implemented as follows:

Bafore
@0 (H) —
SLIMIT (H) — Lo - a
BUSY (H) —
M r (90ips)
0
)
I e (301ps)
g (8top)

SLIMIT (H): It becomes and remains true as GO (H) becomes
true until GO0 (H) negates., If the tape speed does not reach
30ips within 280ms of GO (H)'s becoming true, BLIMIT (H)
goes false (see the dottad line a) to stop the tape.

BUSY: It becomes true as GO0 (H) becomes true. And it negates
280ms after GO (H) becomes true, It uses the same 280ms
softwvare timer to time:r 280ms as SBLIMIT does.

)



7t AW h I mdw N ]

s
R

SLIMIT (Hl:t It goes and stays true as GO (H) goes true -
until GO (H) becomes £alse, If the tape speed does not reach
45ips within 200ms of GO (H)'s becoming true, BLIMIT goes
false (see the dotted line a) to stop the tape.

BUSY: It goes true as GO (H) goes true. aAnd it goes false
vhen the tape speed reaches 45ips. Therefore, the durzation
of the true state of BUSY varies depending on the initial
toxque of both cassette and reel motors (see the dotted
line h). BUBY goes false If BLIMIT goes false in case the
tape speed does not reach 45ips within 280ms.

4. Reason(s) for change

The change i3 implemented to prevent a stall condition.
Because o0f the start/stop timing variation a stall
condition may occur in case that BUSY is asse:éod £or the
taps stop operation before BUBY negates for the tape start
opexation.
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. WANG-19

5. Test result

Tempexrature cycle test I
Test conditionss

1. Temperature (one cycle)!

500C ’#"f’,;#”“"---s\\\\\~\“m-
0¢eC
£

2. Power supply voltages: z7% | |

3. Transfer rate: Adjusted so that data tranafer
occurs immediately after repositioning which
repeats every 100 blocks.

4. Test period: About 40 hours

5., & of test drives: Total of six drives, three
for +7% and three for -7%

6. Test mode;: Repetition of write and read mode

Test result: No problem

Temperature cycle teast 11
Test conditions:
1. Temperature (one cycle):
BoeC
200¢C
goe
| {mmmemud]K=d Cmund | {=D | mmmnnn >|&=>]
7hzs ihx 4hrs 2hrs T7hrs 3hxs
2. Power supply voltages: 27%
3. Transfer rate: Adjusted so that data transfex
occurs immediately after <repositioning which
repeats every 3 blocks.,

4, Test period: About 40 hours

Page 3



Thres for +7% and three for -7t'k
6. Test mode: Repetition of write and ieadwﬁmd;f '

Test result: No problem

Tining summary
6o 1 1 i —

BUBY _r-—'—-'—'l | L ‘
SLIMIT | |
t1 t3 o

(mmmm—— >|g==mmmmem- >
t2
Temp. Powver t1 (BUSY) t2 (GO) t3 (G0-RUSY) = -
500C +10% 204ms 460ms 256ma
(11 170ms 427ms 25Tms
=10% 158ms 410ms 252ms
Anmbient +10% 178ms 434ms 256ms
0% 155ms 403ns 2488
-10% 130mse 381lms 251ms
ooc +10% 159ms 409ms 250ms
0% 133ms 384ms 251lms
-10% 98ms 364ms 266ms

7. Interchangeabllity
Yes

8, New issue and part number
One-time ROM CPU (P/N 13700087-00): J to K
Mask ROM CPU (P/N 13443157-00) $§ Cto D

Note: A mask ROM CPU (P)N 13443157-00) may be used instead.
Rev. K and Rev, D have the same firmware program.

Page 4
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DS Data Storage Cabinet

Disk Berformance

February 26, 1987

(c) Copyright HWang Laboratories, Inc. 1987

Do not copy or distribute.

A1l rights reserved.



1.0

Introduction

The following measurements provide you with a performance comparison of the DS
Data Storage Cabinet with other popular 2200 disk units. The times shown are
---approximate and should be used for comparative purposes only. The
measurements were done in a single user environment and, thus, do not
demonstrate the significant effect of sector caching in a typical multiuser
environment.

1.1

Disclaimer

The results shown in this document were in some cases obtained using
evaluation disk units and do not commit Wang to any particular disk models or
performance criteria.

1.2

Environment

Tests were run using a prototype DS Storage Cabinet attached to a Wang CS
system with Preliminary Multiuser BASIC-2 Release 3.0. All tests were
performed with only a single partition active and with a 100 sector DS RAM
Disk set up, except as noted.

1.3

1.4

Disk Units Tested

2270 Diskette (8" SSSD)
2275 Diskette (5 1/4" DSDD)
LVP Diskette (8" DSDD)

DS 1Mb Diskette

DS 320Kb Diskette

2275 10Mb Hard Disk

2275 32Mb Hard Disk

LVP 32Mb Hard Disk

2280 80Mb Disk

DS 10Mb Removable Hard Disk
DS 20Mb Hard Disk

DS 32Mb Hard Disk (Quantum)
DS 64Mb Hard Disk

DS 140Mb Hard Disk

DS Ramdisk (100 sectors of DS data memory)
CS Ramdisk (100 sectors of CS contrcl memory)

Test Methodology

A single platter of each of the disks was tested for a duration of
approximately 5 minutes using DATALOAD BA statements. The overhead of a
comparable test without disk accesses was subtracted from the results in order

to determine the actual disk access times.

The total disk access time was

divided by the number of accesses to provide the average access time for each

DATALOAD BA statement.

for each DATALOAD BA disk access.

A1l times shown are the average number of milliseconds



2.0 Test Suite

2.1 Sequential Access
The sequential access test consists of sequentially reading each disk from

sector zero through the end of the disk. The test is repeated for a period of
5 minutes.

Ceguential Aczzess Time (=35,

o
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2.2 Random Access Over the Entire Platter

This test consists of randomly accessing sectors over the entire platter of
each disk tested. The results do not reflect the varying storage capacities
of the disks tested.
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2.5 Random Access Over Varying Sector Range

This test demonstrates the effectiveness of the DS sector cache. As the
sector range is reduced, the probability of a cache hit increases
significantly reducing access time.

Eandcm Access Time Over VYarying Sector Range (ms.!
o 2.2 © 7.8 ¢ 12,8 2 17.€ 2¢ 22.5 28 27.
N S S S SR N T N R
!
€ 27.2
€ 2¢t.4
€ 22.2
€ 21.¢
[=] 10 @
Cec e.2
1 ] ' t ¢
pe 180 M [ I R R
c T eo ! 1 ) | I
Eector 0-4999 21,8
Sector 02999 20,7
Sector ¢-2999 18,2
Sector (-1999 14.3
Combanr. HNO0O = = 1 t [
- - ~ ey R
Cactor [ TaY- -1 P ) ] l l l
- - ¥ ~ 0 = eTEesE—
. I I ! l
J | H I I




2.3 Random Access Over 2000 Sectors

This test randomly accesses each disk, but only over the I1st 2000 sectors of
the disk platter (1000 sectors for the diskettes tested).

o
&
o
—f 10
o
.
t0
3
i
w
2
—n
Q
()
—n
O
5}

2270 Dighatte 29,
2278 Diskette T:!2.
LYye Dighatte 190

2O

hal ) imMs o
be 20K 4. © s
227 1omME C T o] S——
227S ZI2M: [ 2= ) S,

Lup  Iame [ 1o} I

e 10OM TE. T fs

2282 Disgk 230 © |

e 20M: 2T. % lnuwm

e T2 210! b

e £4qme 1502 e

e L4OME 14,3 b

e Randigk .4}

{21 Ramdisk 1.5}

2.4  Typical Sequence Access

This test simulates more typical use of a disk than purely sequential or

random access. The test simulates opening 2 files located randomly on the

disk. The first file is accessed sequentially (this could be a program

overlay or sequential data file). 100 sectors are read randomly from a 100 -—
sector range in the second file (this could be a randomly accessed data

filg). The test is repeated, including reopening the files, for a duration of

S minutes.

Tyeical Ssguence Avo. Azcess Time (os.)

o] 1 2¢ ute] [2e) g0 &0 70 eo o0 100 110
v ¥ ¥ v ) g T L M T
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To : Distribution
From: Gene Schulz

Subj: Revised Marketing Requirements For The DS Disk Series And Repackaged CPU

Date: November 6, 1986

Attached are the revised FCS and marketing requirements for the previously
designated 2275F, 2275R, 22758 disk drives and 2275T tape streamer. To
eliminate the need for the development of a new power supply to power all the
above disk and tape devices, and interim packaging for the same, this project
will be combined with the repackaged CPU project. Part of the redesigned CPU
project calls for a data storage cabinet that compliments the redesigned CPU
and that can house 5-6 peripherals. This new data storage cabinet will
contain an adequate power supply. Therefore, as the original project
completion schedules are so close, it makes sense to combine these two
projects into one.

A revised PEP (HO371Z Rev. 2) will be required to replace the two existing
PEPs, e.g. one for the 2275F/R and 2275T (HO371Z), one for the 2275S (HO152A)
and will include the data storage cabinet, cross-referenced in the repackaged
CPU PEP, number HO245A. It is intended that these guidelines be used by R&D
to plan product development. This document should accompany the R&D PEP
during the approval cycle.



2200/MICROVP/CS DISK STORAGE SYSTEM
AND
REPACKAGED CPU

Requirements Summary

New low cost, high speed Winchester type drives with efficient methods of
backup be developed to replace the current 2275 series of disk drives, 2280-3A
and 2280N-3A disk drives, and the 22C14 DPU for the 2280. New packaging be
developed to house the new VLS| CPU in one cabinet (PEP # H0245A) and in a
separate package, the components of the previously designated 2275F/R/S/T disk
drive project (one diskette, one 10MB removable disk and three fixed 20, 32 or
64MB Winchesters) and a tape streamer. The new CPU package should be
designated as the CS-2/5 (2 = 128KB, 5 = 512KB), the data storage cabinet as
the DS. The designation "2275F/R/S/T" is eliminated. The DS will only be
offered as a cabinet. The buyer will then have the option of ordering a
single 320KB or 1.2MB diskette, single 10MB removable Winchester, single 40MB
tape streamer and combinations of fixed 20, 32 and 64MB Winchesters.

Functional Requirements

* To provide a basic data storage cabinet that allows the users to customize
the cabinet to their requirements by having the option of adding either a
320KB or 1.2MB diskette, 10MB removable Winchester, 40MB Tape Streamer and
combinations of 20, 32, 64MB fixed Winchesters, and in the future, 190MB
(142MB formatted) fixed Winchesters

* Provide a low cost, equal in storage capacity and speed alternative to the
current 2280-3A and 2280N-3A disk drives, in the price range of current
2275 Winchester drive offerings.

* To decrease response time and increase throughput versus the current 2275
and be equal in performance to a 2280 disk drive

* To provide storage devices price competitive with the Wang look-a-likes

* To increase the price/performance of the current 2275-10, -20, -30 and -60
disk configurations by offering in addition to a 320KB or 1.2MB diskette,
an optional 10MB removable Winchester type drive uslng hal f-height
technology and a method of tape backup (in lieu of or in addition to the
10MB removable option).

* To offer the choice of either a 320KB or 1.2MB (will read 320KB) diskette
drive with all disk drives configurations, in order to facilitate software
compatibility and the servicing of 2200/MicroVP/CS systems for our
customer service reps, versus the 2275-20 and 2275-60 which do not contain
a diskette and require an external removable device as the 2229

To provide disk storage in excess of 576MB, muitiplexable from multiple
CPUs .

To provide, via a tape streamer, a more efficient and operator unattended
method of backup when disk storage in excess of 64MB is required

To provide a lower cost solution to multiplexing that doesn't require the
use of a $16,500 2280 disk drive.



* To develop a new CPU package utilizing and/or modifying existing packages
as the VS5/6 to minimize development, reduce manufacturing costs and when
linking a CS-2/5 to a VS via the 2200/VS LCO data-link, for the two CPUs
to blend together. The ideal design is to look like a VS5/6. Acceptable
is the "as presented" recent design and mock-up .

* That when additional CPUs are multiplexed to the disk drives of the
data-storage cabinet, the additional CPUs can either be placed with the
main CPU and data-storage cabinet and appear visually to be one system or
located freestanding away from the main configuration

* To provide for a data-storage package that will accommodate in its maximum
configuration, at least 6 peripheral devices. These include 5 disk drives
(1 diskette, 1 10MB removable, and 3 fixed disks; two can be up to 64MB,
the third can be no larger than 20MB) and a tape streamer. An alternate
configuration will be the substitution of the 10MB removable disk and the
20MB fixed Winchester with a third 64MB Winchester and use the tape
streamer for backup. The 2200/MicroVP/CS-2/5 must support 3 data storage
cabinets per CPU. Easy access to the 10MB removable disk, 320KB or 1.2MB
diskette, and the tape streamer (when included) must be provided.
Consideration should be given to replacing the 64MB fixed Winchester with
a 190MB (unformated) Winchester either prior to announcement or at a later
date. T

"* A user should have the option of ordering a CS-2/5 with a power supply and
9 1/0 slots, less the CPU board, in order to use the additional 1/0 slots
as a chassis expansion option. Utilizing the existing PC boards and cable
supplied with the Model 9048 Extended 1/0 Chassis Special Products option,
the user would obtain a net add of 7 additional 1/0 slots for a total 16
1/0s.  This would accommodate special situations that require an
extraordinary number of 1/0 slots. For example, you could have a CS-2/5
system with 3 MXEs, 3 disk controllers, 2 printer controllers, 1 TC board
and 3-4 2258 boards, for a total requirement of 12-13 (/0 slots

Hardware:

With cost reduction in mind, the new disk system should be designed to utilize
half-height technology. The cabinet is ordered separately and either a
320KB/1.2MB half-height removable diskette, 10MB removable disk drive and/or a
40MB tape streamer (Teac), to facilitate backup, are optional and ordered
separately. Standard cabling should be used to connect the data storage
cabinet to existing disk/tape controllers.

The data storage cabinet must be able to utilize the existing 22C32, 22C11 and
22C03 triple, dual and single controllers, and the 2280 and 2275 multiplexer
controllers. The new drives should use a ST-506 standard Winchester interface

Hardware needed will be the new packaging and the new disk board with a built
in DPU. All existing mother boards, CPU boards, |/0 boards and existing and
planned peripherals should be accommodated.

Also, it is not uncommon for an installation to have 4-6 CPUs multiplexing
common disk files (we will allow 16). |In the design of the packaging,
consideration must be given on how the additional CPUs will fit functionally
and esthetically. For example, If a prospect needs four CPUs multiplexed to a



cormon disk, provision should be made to allow for the choice of either having
separate CPU cabinets away from the first cabinet or attached to the main CPU
cabinet. When placed side by side, cables should not be visible. Short
versions of existing cables will be needed if not already available.

The following chart illustrates the maximum number and type of fixed
Winchesters the data storage cabinet can accommodate in addition to a single
diskette. When the 190MB drives are available, the maximum number of 190MB
drives accommodated are 2 versus 3 for 64MB:

DISKETTE 10MB TAPE 20MB 32, 64MB 1S0MB
(1 ONLY) REMOVABLE STREAMER FIXED WINCH. FIXED WINCH. WINCH
1 0 0 1 2 or 2
1 0 0 0 3 or 2
1 1 0 1 2 or 2
1 0 1 1 2 or 2
1 0 1 0 3 or 2
1 1 1 1 2 or 2

Whether ordered with the original DS or as a field upgrade, the previous chart
represents the maximum number of drives supported per single data storage
cabinet.

The data storage cabinet will be ordered as a "DS". The diskette, removable
Winchester, fixed Winchesters and the tape streamer are ordered for initial
installation as follows:

DS-320 - 320KB Diskette

DS-1.2 - 1.2MB Diskette

DS-10R - 10MB removable drive
DS-TS - Teac Tape Streamer
DS-20 - 20MB fixed Winchester
DS-32 - 32MB fixed Winchester
DS-64 - 64MB fixed Winchester
DS-142 - 142MB fixed Winchester

When ordered as field upgrades, UJ- is placed in front of the model number and
the price will be slightly higher to include CE installation costs. For

. example:

UJ-DS-320 - 320KB Diskette
UJ-DS-1.2 - 1.2MB Diskette
UJ-DS-10R - 10MB removable drive
UJ-DS-TS - Teac Tape Streamer
UJ-DS-20 - 20MB fixed Winchester
UJ-DS-32 - 32MB fixed Winchester
UJ-DS-64 - 64MB fixed Winchester
UJ-DS-142 - 142MB fixed Winchester

Software:
Software required for the disk drives should be broken into two parts. The

first part is the code used to interface with the diskette drive and DMA
controllers taken from the existing 2275 microcode. The second part involves

&
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the Winchester drive controller interface and will entail platter addressing,
the caching and the commands available to the 2200 CPU. Objectives of the
software should include the ability to provide a 2200 type 'D-Zero' disk
interface for the 2200 operating system, a high-speed intelligent each to
decrease response time and increase throughput, and provide support for atl
commands offered by the current 2280 disk drive. Software considerations
should also be made to allow at a later date, the substitution of the 64MB
Winchester with the 190MB Winchester.

To support the tape streamer, microcode to connect the tape drive and
interface to the disk board is needed. Backup and recover utilities that
interface with the tape microcode for the disks has to be written.

No software changes should be necessary for the repackaged CPU.

Media:

For the DS 320KB diskette to be compatible with the 320KB diskette offered on
the current 2275. To have the ability for the 1.2MB diskette to read a 320KB
diskette. To provide a DMA compatible 10MB removable disk drive cartridge.

For the new CPU package to accommodate all existing and to be announced
peripherals and /0 boards.

Performance:

Decrease response time and increase performance when compared to the current
2275 series. To be equal in performance and response time when compared to
the current 2280 series. The repackaged CPU should be equal in response time
and equal performance when compared to the current MicroVP, freestanding or
multiplexed.

Application Requirements:

For all existing software applications to be able to use the new disk system
drives without having to change anything other than a device address. For all
existing 2200 software applications to be able to run on the CS-2/5 "as is".
Support:

* Customer Service should have all support plans in place by FCS.

* Normal entitlement as provided now should be supported.

* All user manuals should be available FCS.

Environment:

*  Must comply with the following standards for safety and electrical noise
(EMI/RF1) :



Domestic

1.

2.
3.
4,

UL Standards for safety 114 (Office Appliance and Business Machlnes)
or 478 (Data Processing Equipment).

FCC Class A requirements for interference from computing devices.
Wang Standard for electrostatic discharge (SPI 10-623).

Wang Standard for Mechanical and Environmental Testing - SP 10-708

International

1.

CSA Standard for Safety C22.2 No. 154 (Data Processing Equipment).

2. 1EC 435 (Safety of Electrically Energized Office Machines).
3. VDE Standard Class A for Germany.

Announcements:

Announcement Date 12/31/86 12/31/86

FCS 1/31/87 : 1/31/87

Volume Ship 2/28/87 2/28/87
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2280 Phoenix Disk, 2280MUX And 2275 Disk Drive Replacement Business Plan
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document outlines the proposed business plan for the 2275F, 2275R and

22758 disk drives and the new 2275MUX. The 2275F/R/S are proposed products to
replace the current 2275 and 2280 (including the 22Cl4 Disk Processing Unit
for the 2280) disk drives. The 2275MUX will replace the 2280MUX and allow all

2275

drives to be multiplexed. Currently only the 2280 can be multiplexed.

Below are the objectives of the attached plan:

This

To increase the price/performance of current 2200 peripherals by
providing Phoenix disk drive capabilities at Winchester prices by
offering both a 360Kb diskette and a optional 10Mb removable disk in
addition to a 10, 20, 32 or 64Mb fixed disk. The drive should be called
the 2275F when it does not include the 10Mb removable drive and the 2275R
when it includes the 10Mb removable drive. The 22758 is a 2275 drive
without a built-in DPU and is daisy-chained to a F or R drive in order to
provide up to an additional 128Mb of storage and efficient back-up

To provide a more cost effective solution when multiplexing of CPUs is
required

To increase the number of allowed multiplexed CPUs from 4 to 16

To make the new MicroVP more cost/competitive for our VARs, especially
when competing against the micros

To make Wang peripherals cost/competitive with the Wang "look-a-likes"

business plan covers three different PEPs. One to cover the 2275F/R

drives, the second for the 2275S drives and the third for the 2275MUX.

cc @

Steve Michaelides



INTRODUCTION

As a result of the release of the MicroVP and our recent pricing actions, new
life has been born into the 2200 product. Our VARs (Value Added Resellers)
have evolved into the prime distribution channel for the 2200 and are very
pleased with the current state of the product with a few exceptions. One of
these exceptions is the high cost of larger disk storage and multiplexing.
Our VARs sell in a very cost conscious market where several thousand dollars
can mean the difference- between winning or losing a sale. If there is a need
to multiplex CPUs and/or disk storage greater than 60Mb is required, the VAR
must propose a 2280 (13.4Mb fixed, 67Mb removable). The current price for a
2280 including the DPU is $16,500 and the monthly maintenance is $216 per
month. We currently offer a MicroVP P package that includes a 128KB CPU, a
2275-10 disk drive and a single workstation for $8000 and the wmonthly
maintenance is $86 per month. As you can see, because of the imbalance of the
pricing, our VARs lose their competitive edge if a 2280 must be proposed,
especially when competing against the micros. We do offer a 60Mb Winchester
for $7,500 but the current 2275-60 cannot be multiplexed, and can only be
backed-up by a 2229 Tape cartridge for $4,500.

The 2275F/R/S and the 2275MUX, will offer our users and VARs the following
benefits:

. Low cost and efficient back-up through a optional 10Mb removable disk
. Any 2275F/R disk drive can be multiplexed
. If multiplexing is required, an expense disk drive is no longer mandatory

. Up to 16 CPUs can be multiplexed versus 4 and up to 16 CPUs can share
8ix disk drives (3 F or Rs plus an S per F or R)

. Up to 3 2275F/Rs and 3 2275Ss can be attached to a system providing a
maximum of 606Mb of disk storage (3 2275R-64s plus 3 2275S-128s)

. Both existing 2275s and the new 2275F/Rs can be connected to the new
multiplexer

. Being able to emulate a Phoenix drive with a Winchester type
drive, will greatly enhance the price/performance of the 2200

Product Description

Hardware

The 2275F/R/S will be based on the current 2275 hardware. Nine configurations
will be offered for the 2275F/R with storage ranging from 9.5 to 127.5
megabytes. The existing 2200 diskette controller (22C03) and cables will be
used to communicate between the 2275F/R and the 2200. All configurations will
have a 360KB floppy, a built-in DPU and one 10,20,32 or 64Mb Winchester. The
10Mb removable cartridge Winchester will be available as an option on all
units containing a floppy. A single or dual 64Mb drive (in lieu of the floppy
and the 10 Mb removable) will also be available as a slave unit to the F or R
drive. The 22758 is daisy-chained to a 2275F or R and does not contain its
own DPU. As the 2275S is primarily used to extend available disk storage, it
should be offered as a single or dual 64Mb only in order to simplify disk

offerings. The current 2275 board must be modified to support the 10Mb
removable



The 2275 Disk Multiplexing Unit is an option board that allows 4 CPUs to share
2 disk units (one F or R plus one daisy-chained S) through a single port. If
a customer wishes to multiplex more than 4 CPUs, this can be done by using a
2275MUX Extender. Each Extender allows 4 more CPUs to be multiplexed. If a
user needs to multiplex more than 2 drives, each additional MUX allows 2
additional disk drives to be added. Up to 3 Extenders and 2 MUXs can be
added, allowing up to 16 CPUs and 6 disk drives to be multiplexed.

Software

Some of the micro-code from the 2275 can be salvaged for the 2275F/R but most
will have to be rewritten. There will be no software changes for the 2275MUX.

Market Analysis

There are estimated to be 64,000 current users worldwide and we are currently
selling on the average 200 new MicroVP systems per month. The low selling
price of the 2275F/R/Ss will encourage existing users to add more disk drives
and for VARs to sell larger configurations to new users.

With lower prices for increased storage, increased flexibility in back-up and

low cost multiplexing, we will be able to effectively leverage the corporate
Installed Base Program to sell upgrades to existing users.

Market Requirements

Current 2275 and 2280 disk prices and recommended 227S5F/R/S replacement prices
are as follows:

MODEL PRICE REPLACEMENT RECOMMENDED GPM GPM
MODEL PRICE 2275F 2275R
2275-10 $3,000 2275F-10 $3,000 61.9 57.9
2275-20 4,000 2275F-20 4,000 67.5 62.7
2275-30 4,500 2275F-32 4,500 60.6 58.0
2275-60 7,500 2275F-64 6,000 65.3 62.2
2280-3A 16,500 2275R-64 7,500 N/A 62.2
2280N-3A 13,000 22755-64 5,500 N/A N/A
2280N-3A 13,000 22755-128 7,500 N/A N/A
MODEL PRICE REPLACEMENT RECOMMENDED GPM
MODEL PRICE
2280MUX 2,000 2275MUX 1,500 N/A
22C80 500 22C80 500 N/A
N/A N/A 2275MUX Extender 1,000 N/A

The optional 10Mb removable should increase the selling price by $1,500 and
should be called the 2275R. Field upgrades to F drives should be allowed at a
recommended price of $2,500. GPMs for the 2275MUX, reworked 22C80, 2275S and
the MUX Extender, are not yet available.



Forecasts

FY'85 disk sales were as follows:

MODEL U.s.
2275-10 345
2275-20 138
2275-30 427
2275-60 37
2280-3A 305
2280-3AN 33
2280MUX 118

INT.

583
287
452

75

325
26
124

W

928
425
879
112

630
59
242

The following forecast is based on the hypothesis that 2280 sales will be
The majority of all drives sold will include the

replaced by the 2275R-67.
10Mb removable.

MODEL 4 FY'86
2275F-10 30
2275R-10 50
2275F-20 10
2275R-20 20
2275F-32 30
2275R-32 80
2275F-64 10
2275R-64 90
2275S-64 12
2275S8-128 12
2275MUX 30
2275MUX EXTENDER 5
22C80 60
MODEL Q4 FY'86
2275F-10 60
2275R-10 100
2275F-20 20
2275R-20 40
2275F-32 40
2275R-32 85
2275F-64 10
2275R-64 90
22755-64 12
22758-128 12

U.S. Forecast

Ql FY'87 Q2 FY'87 Q3 FY'87
40 20 10
60 55 35
10 20 10
20 40 20
35 25 10
90 100 130
20 10 10
100 120 40
13 12 13
13 12 13
50 40 30
10 5 5
100 80 60
INT. Forecast
Ql FY'87 Q2 FY'87 Q3 FY'87
80 40 20
120 110 70
20 40 20
40 80 40
40 35 15
100 110 130
20 10 10
100 120 40
13 12 13
13 12 13

TOTAL

100
200
50
100
100
400
50
350
50.
S0

150
25
300

TOTAL

200
400
100
200
125
425

50
350

50

50



2275MUX 30
2275MUX EXTENDER 5
22C80 60

Announcements

Announcement Date

FCS

Volume

50
10
100

u.s.
3/15/86
4/15/86

5/01/86

40

80

INT.
3/15/86
4/15/86

5/01/86

30

60

150
25
300
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i . SUMMARY OF CHANGES

Revision 1.1
Section 2.1

Section 2.5

Section 5.

Appendix A
Appendix B

Appendix B

Appendix B
Appendix C

Revision 1.2
All sections
Section 1.3
Section 2.1

Section 2.5

Section 4.1

Appendix A

Appendix B

Appendix B
Appendix C
Revision 1.3
Section 1.1
Section 1.2
Section 2.1

Section 2.5

The $G10 Enable Floppy Drive Radial Head
Alignment command was added.

The error handling procedure for when excessive
numbers of format errors and/or format errors in
cylinder zero was specified.

The development schedule was updated to reflect
the preliminary hardware design.

Additional references were added.

The $G10 Enable Floppy Drive Radial Head
Alignment command specification was added.

The location of first and second Winchesters in
the 2275S Disk Slave Unit was clarified.

The Winchester ID Type values were clarified.
The Customer Engineering Switch used to enable
Alternate Sector Map Reading and Floppy Drive
Radial Head Alignments was removed.

All references to CRC error checks were changed
to ECC error checks as this is what will be used
over the data fields on the disks.

Flexibility to allow for future product growth
added as an objective.

The $GI0 Enable Alternate Cylinders command was
added.

The error handling procedure for defective drives
was modified to be compatible with the Status
Message format.

The fact that this product will work with the
22C11 Dual and 22C32 Triple controller as well as
the 22C03 and the 2275MUX was documented.

The appropriate Wang disk drive specifications
were added as references. Two references to
material from the ACM that was not useful were
removed.

The $GI0 Status Message was changed to be
compatible with that of the 2280 DPU and to
increase flexibility.

The $GI0 Enable Alternate Cylinders command
specification was added.

The switch setting for removable Winchesters was
changed to be more flexible.

The streaming cartridge tape drive was added.
The streaming cartridge tape drive was added.
Commands needed to support the streaming
cartridge tape drive were added.

The streaming cartridge tape drive was added.
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Section 4.2

Appendix A
Appendix B
Appendix C

Appendix D
Appendix E

Revision 1.4

All Sections

Section 2.
Section 2.

Section 2.
Section 2.
Appendix B
Appendix B

Appendi x
Appendi x
Appendi x

Appendi x

m m QW@

Appendi x
Revision 1.5
Section
Section

Section
Section

Section

Section
Section
Section
Section

N NNNNN N NN N N

Section

1
1

1
1

Support Utilities were updated to include the
streaming cartridge tape drive.

References for the streaming cartridge tape drive
were added.

Commands used to interface with the streaming
cartridge tape drive were added.

The switch settings were changed to allow
specification of the presence of a streaming
cartridge tape drive.

Added.

Added

The special 2275F/R specific $GI0 command strings
were redefined so as to use different command
codes from all previous $GI0 disk commands used
by other drives.

The Disable Alternate Cylinder command was added.
The Disable Radial Head Alignments command was
added.

The Enable Retries command was added.

The SCTD commands were redefined.

The Disable Alternate Cylinder command was added.
The Disable Radial Head Alignments command was
added. )

The Enable Retries command was added.

The SCTD commands were redefined.

The switch settings were redefined for greater
flexability.

Changed to a list of the SCTD command
acknowledgement error codes.

SCTD Self Test Return Codes listing was added.

The Enable/Disable Radial Head Alignment commands
were deleted.

The Write File Mark On The Fly command was
deleted.

The Read File Mark On The Fly command was deleted.

The Backup Sectors command now writes a file mark
after writting the sector data.

The End Write Block command now writes a file
mark after writting the cache data.

The Space Reverse command was added.

The Disable Track Offset Read command was added.
The Enable Track Offset Read command was added.
The Disable Write Append with Offset command was
added.

The Enable Write Append with Offset command was
added.
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Section 2.1
Section 2.1
— Section 2.1
Section 2.1
Appendix

Appendix
Appendi x
Appendi x

Appendi x

m O oOoow @

Appendi x

Revision 1.6
Section 2.1
Section 4.2
Section 4.2
Appendix B
Appendix B

Appendix E

The Select Drive command was added.

The Select Drive/Lock Cartridge command was added.
The Select Lock command was added.

The Repeat Last Block command was added.

Appendlx B was updated to reflect the changes
made in Section 2.1.

The Recover Sectors command protocol was updated.
The Block Search command protocol was updated.
Switch settings for the 32Mb Micropolis and 140Mb
Maxtor fixed Winchesters were defined

Drive Information and Defect Byte values for
streaming cartridge tape drives were defined.

The command acknowledgement error codes for
streaming cartridge tape drives were updated.

The Allocate RAM-Disk command was added.

A Utility to aid users in the management of the
RAM-disk was added.

A set of utilities to aid Customer Engineering
were defined.

The Allocate RAM-Disk command was added.

The response of the tape microcode to
encountering a file mark during Recover Sectors
and Read Block commands was corrected.

The tape drive command acknowledgement error
codes for encountering file marks were clarified.
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1. OVERVIEW

1.1 Summary - This software is the 2275F/R Disk Unit resident software
and is the interface between the 2200 BASIC-2 Operating System and
the disk drives of the 2275F/R. The software also controls the
optional 22758 Disk Slave Unit and the 22757 Streaming Cartridge Tape
Drive. The 2275S attaches to the 2275F/R and provides a method for
two additional fixed Winchesters to be added to the system, no
removable media disk drive are allowed in slave units. The 22757
allows for high capacity backup of the 2275F/R/S Winchesters.
Services compatible with other type 'D-Zero' 2200 disk units are
provided. *

1.2 Environment - The 2275F/R is a Z80 based disk controller with 32Kb

ROM and 256Kb RAM, a NEC 765A Floppy Disk Controller, a QIC-02 Tape ¢

interface, and_a Western Digital WD201Q Winchester Disk Controller.
is Di nit is a peripheral for the Wang product family and
can control one 5 1/4" 360Kb floppy diskette drive, one 10Mb
removable cartridge Winchester disk drive, and one fixed Winchester
disk drive. |f the optional 2275S is attached, two additional fixed
Winchester disk drives may also be used. Fixed Winchester drives can
range in size from 10Mb to 112Mb. Attaching the optional 2275T to the
system allows a Streaming Cartridge Tape Drive to be used as well.

1.3 Objectives - The objective of the 2275F/R software is to:

0 Provide a 2200 type 'D-Zero' disk interface for the 2200 BASIC-2
Operating System. ‘*

() Provide a large, high speed, intelligent cache to decrease
response time and increase throughput.

0 Provide support for all commands offered by the 2280 Disk
Processing Unit.

0 Diagnose and where possible report failure of onboard components.

() Allow high capacity backup and recovery.

0 Provide flexibility for future product growth by allowing new
Winchesters to be easily added to the system.

1.4 Summary of Improvements - N/A

2. REQUIREMENTS

2.1 Functions - In General, the software of the 2275F/R provides
support for the same set of commands as the 2280 Disk Processing
Unit. Short descriptions of each of the supported commands follows.
Complete descriptions, including the command protocols, are found in
Appendix B, Command Definitions. All commands used to support the
Streaming Cartridge Tape Drive are to be implemented so as to provide
a standard QIC-02 interface to the 2200. The only exceptions are the

- 2275F/R Disk Unit Software Functional Specification
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Backup/Recover Sectors commands and the Read/Write Blocks commands
o~ which are used to move data to and from the tape.

NELD FrAMPLES a. Read Sector - The Read Sector command causes the 2275F/R to
OF %AcwH transfer 256 bytes of data and a one byte LRC (binary add
INSYRuUcTion without carry of all data bytes) to the CPU from the specified

sector on the requested disk surface.

b. Read Bad Sector - |f the 2275F/R returns an ECC error during
the execution of a Read Sector command, [the 2200¢an obtain the —
data by requesting it after the error is reported. That is; the ;?
2200 requests the data in_the same manner as it would for a .
successful read operation]

¢c. Write Sector - The Write Sector command causes the 2275F/R to
write the 256 bytes of data sent by the 2200 onto the specified
sector of the requested platter. Following the block of data
the 2200 sends a one byte LRC which is used to insure that the
data received is correct.

d. Compare Sector Command - The Compare Sector command causes the o)
2275F/R to receive 256 bytes of data from the CPU followed by a
one byte LRC. The last sector written is then read from the :

disk to insure that no ECC errors occur. After reading the
sector the 2275F/R will calculate the LRC for the data just
read. The LRC transferred from the CPU is then compared against

= the LCR just calculated, if the two match then the compare is
successful .
e. Format Platter Command - The Format Platter Command causes the

2275F/R to initialize the requested platter. All defective
sectors are identified and alternate sectors assigned. All user
accessible data areas are written with zeros.

f. Start Multisector Write Command - The Start Multisector Write
command causes the 2275F/R not to write the dataVfrom subsequent
Write Sector commands until one of the following conditions is
met: 1) the cache is full, 2) the end of a track has been
reached, 3) an out of sequence write is requested, 4) an End
Multisector Write command is received, 5) or a command other
than Write Sector is requested. For each of the sectors placed
into cache, the 2275F/R will acknowledge a 'good' write even
though the sector is not yet written.

™ lpché

g. Verify Sectors Command - The Verify Sectors command causes the
V] 2275F/R Disk Unit to read the requested range of sectors from

the disk. A ECC check of each sector is made as it is read from
the disk. None of the data that is read is transferred to the
2200. Only the address of the last sector successfully verified
and an acknowledgement are returned.

2275F/R Disk Unit Software Functional Specification
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h. End Multisector Write Command - The End Multisector Write
\ command causes the 2275F/R to write the data still in cache from
' — previous Write Sector commands. |f .there was no Multisector
Write in progress, then this command shall cause no action.

i. Disable Retries Command - The Disable Retry command disables
all physical retries and ECC correction attempts.

i. Copy Sectors Command - The Copy Sectors Command is used to
copy a range of sectors from one location to another within the
same disk unit. The locations may be on the same or different
platters.

k. Enable Alternate Cylinders Command - The purpose of this
command is to allow Customer Engineering to read the Alternate
Sector Maps.

I. Status Request Command - The Status Request command causes the
2275F/R to return the contents of its status message buffer to
the 2200. All error count fields in the message are set to a
value of 0 after the buffer has been transmitted. All values
within the message are hexadecimal values except where noted.
The status message format is defined in Appendix B.

m. Enable Retries Command - The Enable Retries command causes the
2275F/R to allow up to 10 retries per disk access. ECC
correction is also enabled by this command.

n. Disable Alternate Cylinders Command - This command prevents
the accessing of the alternate cylinders by the user.

o. Position Tape to BOT Command - The tape cartridge is rewound
to the Begining-Of-Tape marker (BOT).

p. Erase Tape Command - This command causes the SCTD to erase the
entire tape from BOT to EOT. After reaching EOT, the Erase Bar
is turned off and the tape is returned to BOT.

q. Retention Tape Command - The Retention Tape command causes the
tape to return to BOT, go from BOT to EQOT, and then return to
BOT.

r. Backup Sectors Command - This command causes the 2275F/R to

retrieve the requested sectors from a disk within the same
2275F/R subsystem and write them onto tape at the current tape
position. A maximum of 256 sectors may be moved at a time. |If
the number of sectors to move is specified as 0, then 256
sectors will be moved. If an odd number of sectors are to be
moved, the last one will have a dummy sector of all 0Oh appended
\\i/ to it so as to satisfy the tape drive's demand for 512 byte
blocks. A file mark will be written on the tape following the
sector data. This command will not change the contents of the

%\22 v \ﬂid.rlves.
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Write File Mark Command - This command is used to write a file
mark on the tape at the current tape position.

Recover Sectors Command - The Recover Sectors command reads
blocks from the current tape position and writes them to the
requested platter within the F/R sub-system starting at the
specified sector address. The specified number of sectors will

be transferred unless a file mark is encountered. Then only
those sectors preceeding the file mark wil be transferred.

After reading a file mark, the tape will be left positioned
immediately after it. A maximum of 256 sectors may be recovered:
per gperation and these sectors will be written onto the disk <omman
sequentially. |f the number of sectors to recover is specified
as 0, then 256 sectors will be recovered. The first sector
transferred will be the first half of the first block read. |If
an odd number of sectors are to be transferred, the second half
of the last block will not be moved. The number of sectors
actually transferred will be returned to the 2200.

Read File Mark Command - This command moves the tape to the

next file mark, starting from the current tape position.

Read Tape Drive Status Command - This command causes the

2275F/R to return the standard QIC-02 six status bytes. WhAT?
Write Without Underruns Command - This command causes the tape ;)
to be kept running, even when there is no data to be written,

until data becomes available or EOT is reached. .

Write N File Marks Command - This command write 1 to 15 file PURPOSE
marks to tape at the current tape position.

Seek End of Recorded Data Command - This command instructs the
tape drive to find the end of the recorded data and to position
the tape to it.

Read N File Marks Command - The tape is moved to the Nth file
mark by this command. N ranges from 1 to 15.

Self Test | Command - This command causes the SCTD to perform
a number of self-test operations. These include; tape drive
microprocessor tests, EOT/BOT sensor tests, head positioner
tests, capstan motor tests, data buffer tests, and Formatter
checksum tests. This test does not modify the loaded tape.

Self Test || Command - This command causes the SCTD to perform
a different set of self-test operations from those performed by
Self Test |. These include; tape speed tests, load point sensor
tests, write tests, read tests, erase tests, and CRC check -
function tests. The Read Status command is used to obtain the
results of the test.

2275F/R Disk Unit Software Functional Specification
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Read Extended Status Command - 64 bytes of vendor unique data
is returned by this command. Pending an agreement on a
convention to identify the Mode! and Make of-tape drive, this
information should only be used for diagnostic purposes with a
cross-reference chart provided by the vendor.

Block Search Command - This command causes the tape drive to
position to the beginning of the requested block. |f the block
cannot be found, the tape is rewound and the error flagged.

Write Block Command - This command allows the 2200 to download
a block of data (512 bytes) to be written to tape. The 2275F/R
can cache up to 128 blocks before filling its cache. Once the
cache is full, an error will be returned to the 2200 on any
subsequent Write Block commands. The End Write Block command
must then be used to dump the cache contents to tape before any
more blocks may be downloade Once a Write Block command has

been received, any commands‘cause the tape position to change efott mn €&ut

invalidate the cache contents.

End Write Block Command - The End Write Block command causes
the write cache contents to be written to the tape at the
current tape position. A file mark will be written to the tape
following the cache data.

Read Block Command - This command will cause the tape drive
microcode to load its cache with data from the tape until a file
mark is reached or cache is full. I1f a file mark was

encountered the tape position will be after the file mark. The
first 512 byte block of data will then be transferred to the
2200. Subsequent Read Block commands will be satisfied from
cache. Once all the blocks in cache have been sent to the 2200,
the next Read Block command will reload the cache. Any commands
that cause the tape position to change invalidate the cache
contents.

Release Cache Command - This command causes any cache reserved
for use by the Streaming Tape Drive to be returned to normal
usage within the 2275F/R. Cache allocation is transparent to
the user, but since the tape drive can require up to 1/4 of the
available cache it is recommended that user utilities free cache
as soon as possible to prevent performance degradations.

Space Reverse Command - The Space Reverse command moves the
tape back over the previous block after the command has been
issued. No data is transferred.

Disable Track Qffset Read Command - This command causes all
subsequent reads to be at the Mechanical Nominal track position.

Enable Track Offset Read Command - This command causes the
tape drive to reposition the head when soft errors are
encountered according to the drive internal algorithm.

2275F/R Disk Unit Software Functional Speclflcatlon
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2.2

11. Disable Write Append with Offset Command - The Disable Write
Append with Offset command causes all write append operations to
be written at the Mechanical Track Nominal pésition.

mi1. Enable Write Append with Offset Comﬁand - This command causes
the tape drive to determine a nominal track position prior to
appending data.

n1. Select Drive Command - This command allows the host to select
one of up to four available drives, uniquely numbered 1 to 4. A
LED on the front panel of the selected drive is illuminated
during command execution. Dogs TwiS REWIND TAPE <O BoT.

ol. Select Drive/Lock Cartridge Command - This command performs
the functions of a Select Drive command, except the LED is
illuminated and remains on until a standard Select Drive command
is issued or the drive is reset.

p1. Select Lock Command - The Select Lock command is used with
daisy chained formatted drives. |t performs the functions of a
Select Drive command, except the tapes in both the selected and
the deselected drives are not rewound to BOT. This allows one
drive to copy to another without rewinding to BOT or seeking the
end-of-data position.

q1. Repeat Last Block Command - This command causes the 2275F/R
DPU to retransmit the last tape drive data block that was sent
to the 2200. It is used to recover from LRC errors occuring
during data transmittion.

ri. Allocate RAM-Disk - The 2275F/R DPU al lows users to set aside
a portigion of the cache for use as a RAM-disk. Once the
RAM-disk has been set up, it is accessed as a normal disk
platter. The RAM-disk is not perm§ment storage, deallocating it
or changing its size causes its current contents to be lost. As
many as 992 sectors of cache may be allocated for use in the
RAM-disk. |f the number of sectors to allocate is specified as
0, then any sectors previously allocated are returned to cache.
It should be noted that since the Streaming Cartridge Tape Drive
requires 64Kb of cache to operate, that no more than 736 sectors
may be allocated to the RAM-disk while the tape drive is being
used.

Performance - Since this product is supposed to replace the 2280
Phoenix it should perform at comparable speeds. The goal is to have
the speed of the 2275F/R be at least 90% to 95% of that of the
Phoenix when using 64Mb Winchester drives. When 10Mb, 20Mb, or 32Mb
Winchester drives are used the 2275F/R performance will be less due
to the physical limitations of the drives themselves. To achieve a
high level of performance the 2275F/R will have:

2275F/R Disk Unit Software Functional Specification
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o Read and write routines that are optimized to best take

advantage of the capabilities available in the hardware and to

execute in the smallest amount of time.

o 1 to 1 sector interleaving.

o Intelligent high speed caching that is fine tuned to match
capabilities and requirements of the 2200.

2.3 Inputs-Outputs - Inputs to the 2275F/R are the commands listed in
section 2.1, the data to be read and/or written, and the setting of
the switches on the 2275F/R PC board. The accepted commands are
defined in Appendix B, Command Definitions, and the legal switch
settings are defined in Appendix C, Switch Setting Definitions. Any
unrecognized commands are rejected with no action taken. |Illegal

switch settings are handled in the same manner as a component failure.

2.4 OQOperation - Software flow diagrams are unavailable at this time.

2.5 Error Handling - Two forms of errors are possible: hardware errors
and execution errors detected during the servicing of a request.

a. Hardware errors - Hardware errors can be separated into two
- classes: faults found on the 2275F/R PC board and faults found
with the disk drives controlled by the 2275F/R. Each of these
classes of errors will be handled in a different manner.

a.1 PC Board failures - Any problem discovered with the
components on the PC board will cause the 2275F/R to become
inoperative. Once it has entered this state it will not
respond to any commands or requests. To signal that a
problem has been discovered, the 2275F/R will attempt to
flash the disk drive LEDs on and off.

a.2 Drive Failures - |f the power-on diagnostics detect a
problem with one of the disk drives or the streaming tape
drive, the defect byte will be set to FFh for that drive.
I f an excessive number of format errors, or a format error
in physical sector zero, are found during the formatting of
a platter, then the defect byte shall be set equal to FEh

ELROR IS  for that platter. Attempts to access any of the platters

on CRT located within a faulty drive will cause the 2275F/R to

* return an error code of 01h for the command completion

p€ TQS oe acknowledgement, this corresponds to the BASIC-2 error code
195. Any attempts, other that a format or a status request
command, to access an unformattable platter will return an
error code of 02h (193 Format Error). In the event of a
drive or platter failure, the platter addresses of all
platter will remain unchanged. '

b. Execution Errors - Execution errors result from logic, media,
and transmission faults that prevent the successful execution of
a command. For each error that can occur, the 2275F/R returns

2275F/R Disk Unit Software Functional Specification
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an error code. The meaning of an error code is dependent upon
— whether it is returned during platter/sector-address
acknowledgement or during command completion acknowledgement.
When durlng the command protocol the error codes are returned to
the 2200 is defined in Appendix B, Command Definitions. The
possible error codes for disk operatlons their meanings and the
2200 BASIC-2 error codes they correspond to are listed below.
The error codes associated with SCTD operations are listed in
Appendix E.

-

b.1 Platter/Sector Address Acknowledgement Error Codes

Error Code Meaning
00h No error.
01h Invalid sector address (198).
02h Invalid platter address (191).DRWE NOT geapv
b.2 Command Completion Acknowledgment Error Codes
Error Code Meaning
00h No error.
01h Seek error, write protect error, or drive
failure during power-on diagnostics (195).
02h Media format error (193).
04h ECC error during read from disk (186) or LRC

error during 2200 to 2275F/R data
transmission (197).

08h Sector compare error (199).
0%h Illegal sector address (198).
2.6 Testing - Due to the fact that proper operation of the 2275F/R is

critical to any 2200 system that uses it, and due to the fact that
any potential loss of customer data must be prevented, this product
should be throughly tested in as many different situations and
environments as possible, including both alpha and beta test sites,
before it is released.

2.7 Alternative Proposals - N/A

3. USER INTERFACE

3.1 User Profile - The typical user of the 2275F/R will be a typical
user of 2200 systems. Only normal familiarity and knowledge of the
2200 environment is assumed.

3.2 Operating Scenario - The user does not directly interface with the
2275F/R other than to load and unload removable media (floppy
diskettes and removable Winchester cartridges). All other contact is
done through the BASIC-2 Operating System in the same manner as disk
drives. The only difference apparent to the user will be in the
addresses of available platters and their sizes. The platter

2275F/R Disk Unit Software Functional Specification
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addresses within the 2275F/R Disk Unit and 2275S Disk Slave Unit are
as follows: DxO - reserved for the floppy drive, Dx1 thru DxE -
reserved for fixed Winchester platters, and DxF —reserved for the
removable Winchester and the Streaming Tape Drives. All Winchesters
will be partitioned into platters of 38912 or 65024 sectors as shown

‘below. All sectors will be 256 bytes in length.

NUMBER
BRIVE TYPE OF PLATTERS SECTORS/PLATTER
360Kb Floppy 1 1280
10Mb Fixed Winchester 1 38912
10Mb Removable Winchester 1 38912
20Mb Fixed Winchester 2 38912
33Mbh Fixed Winchester 2 65024
64Mb Fixed Winchester 4 65024
Streaming Tape Cartridge 1 184320

4. OPERATING ENVIRONMENT

4.1

4.2

Equipment - A 2200 system with a 22C03 Diskette Controller, a 22C11
Dual Controller, a 22C32 Triple Controller, or a 2275MUX Multiplexing
Disk Controller instailed.

Support Software - Two support utilities have to be developed; the

first is a menu-driven platter formatting utility, and the second is

a menu-driven utility to backup and restore platter image to and from
10Mb removable Winchester cartridges.

a. Format Utility - Because the 2275F/R can have a wide variety
of platter addresses and sizes, a menu driven format utility
will be provided to make disk initialization easier for the
user. This utility should work with 2275F/R, 2275, 2280, and
LVP Winchester drives. |In brief, this utility should display
the addresses of all of the available platters within the
requested disk unit and their sizes. The user would then choose
which platter to format, what size of Catalog Index to
initialize it with, and whether or not the new hashing algorithm
is to be used. This utility could be created by modifying the
current @FORMAT utility and should replace it on the 2200 System
Platter. This utility will be described in detail in its own
functional specification.

b. Backup/Restore Utility - The current @BACKUP and @RESTORE

utilities will be modified to support backups between all types
of disk units and 10Mb removable Winchester cartridges. A
separate utility will be created to also allow backed up to
streaming tape cartridges. Full platter images and individual
file images may be stored on one cartridge. This utility will
be described in detail in its own functional specification.

2275F/R Disk Unit Software Functional Specification
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c. RAM-Disk Utilities - A utility willbbrovided to help the user
— determine how allocating cache to the RAM-disk affects
performance. This utility will also allow users to create the
RAM-disk.

d. Customer Engineering Utilities - A set of utilities that allow
easy access to the 2275F/R's status message and alternate sector
storage areas will be written for Customer Engineering.
Additionally a utility that enables and disabies retries will be
provided.

4.3 |Interfaces - The normal 2200 'D-Zero' type device interface is used
between the 2275F/R and the 2200 BASIC-2 Operating System.

4.4 Security and Privacy - N/A

4.5 Summary of Impacts

a. Hardware - The current 2275 is being redesigned to create this
product. In addition a new multiplexer/disk controller, the
2275MUX Multiplexing Disk Controller, is being developed to
allow the 2275F/R to be shared by as many as 16 2200 CPUs.

b. Software - No changes to existing software should be necessary.

c. Operational Impacts - The backup/restore and formatting -
procedures will be impacted as platter sizes and addressing has
changed. The Format and Backup/Restore utilities presented in
section 4.2 are intended to help minimize the extent of this
impact.

d. Documentation/Training - Documentation for Customer
Engineering, Technical Support, and end users will have to be
created to explain the physical set up and logical operation of
the 2275F/R, the 2275S, and the 2275T.

e. international -~ None.

5. DEVELOPMENT SCHEDULE
Not available at this time.
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APPENDIX B
COMMAND DEFINITIONS- -

gt

' B.0 Platter Addresses D) ,;e°°  STRADARS RYB

All platter addresses used in 2275F/R commands are 5 bits in ‘length and 3‘: :,‘ T
defined as below. All commands check for valid platter addresses, an invalid @ ''®
platter address causes an 191 error to be generated. The signal DN3 (the 40 How?
bit of the platter address) determines which unit, 2275F/R or 2275S Disk

Slave, the platter is in. |f DN3 is false the platter is in the Disk Slave,
Unit, if it is true the platter is in the 2275F/R. '

ADDRESS PLATTER
ﬁ) 10h’ floppy drive/RAM-disk
00h 1st fixed Winchester platter
01h 2nd fixed Winchester platter
02h 3rd fixed Winchester platter
03h 4th fixed Winchester platter
"z 04h 5th fixed Winchester platter ,
05h 6th fixed Winchester platter
. 06h 7th fixed Winchester platter
07h 8th fixed Winchester platter
Do NOT 08h 9th fixed Winchester platter
0Sh 10th fixed Winchester platter
UNOERSTAND OAh 11th fixed Winchester platter
0Bh 12th fixed Winchester platter
ADDRESSING  SKHENE 0y 13th fixed Winchester platter
FRa(vy, INFQ SHOWN Oth 14th fixed Winchester platter '
HERE OEh Removable Winchester/Streaming Tape Drive

"If DN3 is true the address refers to floppy drive of the
2275F/R, else it refers to the RAM-disk.

2| f DN3 is true the address refers to the optional removable

cartridge Winchester of the 2275F/R, else it refers to the
Streaming Cartridge Tape Drive

B.1 Sector addresses

Any command requiring a sector address will validate that address. An invalid
sector address shall cause an 198 error to be generated. The exception to
this is the Verify command. |f the ending sector address specified in a
verify command is beyond the end of the platter, then the 2275F/R shall

verify up to the end of the platter and flag the last sector + 1 as bad. That
is, if the last sector on the platter is number 38911 and the 2275F/R is asked
to verify sectors 0 through 40000, then sectors O through 38911 shall be
verified and sector 38912 shall be flagged with an error.

2275F/R Disk Unit Software Functional Specification
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B.2 Réad ngmand

The Read Sector command causes the 2275F/R to transfer 256 bytes of data and a .

NEED  INSTRUCTON E XAMPLES

one byte LRC (binary add without carry of all data bytes) to the CPU from the
specified sector on the requested disk surface.

19
S e T oooBE  BYTE(S)  SENT BY

T )

Oy
N?"é et WR/0BS
c(\e‘“\( o 106
(L

(B S\\N N 1WRIOBS/ echo

U‘
& ™ wrsoBs/echo
Y g WR/0BS/echo
o ot &> WR/0BS/echo

™ o . wr/iss

®" e
pfo ° ol .
W ek T
“bd‘ e " WwR/0BS
v WR/IBS
WR/1BS
WR/1BS
IBS

B.3 Read Bad Sector

AC

Do
40

CPU

Unit
CPU

000ppppp CPU/Uni t

XX
XX
XX

yy

yy

yy

yy
yy

CPU/Uni t
CPU/Uni t
CPU/Uni t

Unit

CPU

Unit

Unit

Unit

DESCRIPTION

start of operation

acknowledgement/protocol type identifier
start of command ‘

3 bit command & 5 bit platter address

high byte of sector address
middle byte of sector address
low byte of sector address

platter/sector address acknowledgement
00 - both valid

01 - sector address invalid (198)

02 - platter address invalid (191)

signal Unit to start operation
acknowledgement of read

00 - no error , _

01 - seek or write protect error (195)

02 - format error (193)
04 - ECC error (196)

data - 256 bytes

LRC

I f the 2275F/R returns an ECC error during the execution of a Read Sector
command, the 2200 an obtain the data by requesting it after the error is
reported. That is; the 2200 requests the data in the same manner as it would
for a successful read operation.
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B.4 Write Command

The Write Sector command causes the 2275F/R to write the 256 bytes of data
sent by the 2200 onto the specified sector of the requested platter.
Following the block of data the 2200 sends a one byte LRC which is used to
insure that the data received is correct.

STROBE BYTE(S) SENT BY DESCRIPTION
108 AO CPU start of operation
WR/0BS
IBS Do Unit acknowledgement/protocol type identifier
10B 40 CPU start of command
WR/0BS/echo 010ppppp CPU/Uni t 3 bit command & 5 bit platter address
WR/0BS/echo XX CPU/Uni t high byte of sector address
WR/0BS/echo XX CPU/Uni t middie byte of sector address
WR/0BS/echo XX CPU/Uni t low byte of sector address
WR/IBS yy Unit platter/sector address acknow!edgement

00 - both valid
01 - sector address invalid (198)
02 - platter address invalid (191)

WR/0BS XX
. . CPU data - 256 bytes
WR/0BS XX
WR/0BS XX CPU LRC
WR/1BS yy Uni t acknowledgement of write

00 - no error

01 - seek or write protect error (195)
02 - format error (193)

04 - ECC error (196)

2275F/R Disk Unit Software Functional Specification
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B.5 Compare Command

The Compare Sector command causes the 2275F/R to read then requested sector
and then receive 256 bytes of data from the CPU followed by a one byte LRC.
The data read from the disk is then compared against the data received from
the CPU, if two match then the compare is successful.

STROBE BYTE(S) SENT BY
108 AO CPU
WR/0BS
IBS DO Unit
108 40 CPU

WR/0BS/echo 100ppppp CPU/Uni t
WR/0BS/echo XX CPU/Uni t
WR/0BS/echo XX CPU/Uni t
WR/0BS/echo XX CPU/Uni t
WR/18BS yy Unit
WR/0BS 00 CPU
WR/1BS yy Unit
WR/0BS XX
' ' CPU
WR/0BS XX
WR/0BS XX CPU
WR/1BS yy Unit

DESCRIPTION

start of operation

acknowledgement/protocol type identifier
start of command

3 bit command & 5 bit platter address

high byte of sector address
middle byte of sector address
low byte of sector address

platter/sector address acknowledgement
00 - both valid

01 - sector address invalid (198)

02 - platter address invalid (191)

signal Unit to start operation

acknowledgement of read

00 - no error

01 - seek or write protect error (195)
02 - format error (193)

04 - LRC error (197)

data - 256 bytes

LRC

acknowledgement of compare
00 - no error
08 - compare error (199)
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B.6 Format Command

The Format Platter Command causes the 2275F/R to initialize the requested
platter. All defective sectors are identified and alternate sectors
assigned. All user accessible data areas are written with zeros.

. STROBE ~ BYTE(S)  SENT BY

10B A0 CPU
WR/0BS
IBS DO Unit
10B 40 CPU
WR/0BS/echo 001ppppp CPU/Unit
WR/0BS/echo 02 CPU/Uni t
WR/0BS xx' CPU
WR/1BS yy Unit

DESCRIPTION

start of operation

acknowledgement/protocol type identifier
start of command

3 bit command & 5 bit platter address
command byte

signal Unit to start operation

acknowledgement of format

00 - no error

01 - seek or write protect error (195)
02 - format error (193)

04 - ECC error (196)

'A start signal of 01 will format floppy diskettes in the same

manner as does the PC.

All other devices are formatted in the 2200

manner regardless of the start signal used.
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B.7 Start @9Itisector Write Command

© —_

The Start Multisector Write command causes the 2275F/R not to write the data

from subsequent Write Sector commands until one of the following conditions is

met: 1) the cache is full, the end of a track has been reached, an out of

sequence write is requested, an End Multisector Write command is received, or
a command other than Write Sector is requested.
placed into cache, the 2275F/R will acknowledge a 'good' write even though the

sector is not yet written.

STROBE BYTE(S) SENT BY

108 A0 CPU
WR/0BS

IBS DO Unit
10B 40 CPU

WR/0BS/echo 00Q1ppppp CPU/Unit
WR/0BS/echo 10 CPU/Uni t

WR/0BS 00 CPU

DESCRIPTION

For each of the sectors

start of operation

acknowledgement/protocol type identifier

start of command

3 bit command & 5 bit platter address

command byte

signal Unit to start operation
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B.8 Verify Command

The Verify Sectors command causes the 2275F/R Disk Unit to read the requested
range of sectors from the disk.
read from the disk.
2200. Only the address of the last sector verified and an acknowledgement are

returned.

STROBE BYTE(S)  SENT BY
10B A0 CPU
WR/0BS
IBS DO Unit
10B 40 CPU

WR/0BS/echo 001ppppp CPU/Unit
WR/0BS/echo 12 CPU/Uni t
WR/0BS/echo XX CPU/Uni t
WR/0BS/echo XX CPU/Uni t
WR/0BS/echo XX CPU/Uni t
WR/1BS yy Unit
WR/0BS/echo XX CPU/Uni t
WR/0BS/echo XX CPU/Unii t
WR/0BS/echo XX CPU/Uni t
WR/1BS yy Unit
WR/0BS 00 CPU
WR/IBS yy Unit
WR/IBS yy Unit
WR/1BS yy Unit
WR/I1BS yy Unit

2275F/R Disk Unit Software Functional Specification
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A ECC check of each sector is made as it is
None of the data that is read is transferred to the

DESCRIPTION

start of operation

acknowledgement/protocol type identifier
start of command

3 bit command & 5 bit platter address
command byte

high byte of starting sector address
middle byte of starting sector address
low byte of starting sector address

starting sector address acknowledgement
00 - both valid

01 - sector address invalid (198).

02 - platter address invalid (191)

high byte of ending sector address
middle byte of ending sector address
low byte of ending sector address

ending sector address acknowledgement
00 - both valid
01 - sector address invalid (198)

signal Unit to start operation

high byte last verified sector address
middle byte last verified sector address
low byte last verified sector address

acknowledgement of verify
00 - no error

01 - seek or write protect error (195)
02 - format error (193)

04 - ECC error (196)

09 -

beyond limits error (198)
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B.9 End Mul}isector Write Command

The End Multisector Write command causes the 2275F/R to write the data still

in cache from previous Write Sector commands. If there was no Multisector
Write in progress, then this command shall cause no action.

STROBE BYTE(S) SENT BY DESCRIPTION
10B AQ CPU start of operation
WR/0BS
IBS DO Uni t acknowledgement/protocol type identifier
10B 40 CPU start of command
WR/0BS/echo 001ppppp CPU/Unit 3 bit command & 5 bit platter address
WR/0BS/echo 11 CPU/Uni t command byte
WR/0BS 00 CPU signal Unit to start operation
WR/1BS yy Unit acknowledgement of writes

00 - no errors

01 - seek or write protect error (195)
02 - format error (193)

04 - LRC error (197)

2275F/R Disk Unit Software Functional Specification
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B.10 Disable Retries Command

The Disable Retry command disables all physical retries and ECC correction

attempts.

(STROBE  BYTE(S)  SENT BY

0B A0 CPU
WR/0BS
IBS 4] Unit
0B 40 CPU
WR/0BS/echo 001ppppp CPU/Unit
WR/0BS/echo 17 CPU/Uni t
WR/0BS 00 CPU

DESCRIPTION

start of operation

acknowledgement/protocol type identifier
start of command

3 bit command & 5 bit platter address
command byte

signal Unit to start operation
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B.11 Copy Command

The Copy Sectors Command is used to copy a range of sectors from one location
to another within the same disk unit. The locations may be on the same or
different platters.

STROBE BYTE(S) SENT BY DESCRIPTIGON
10B AO CPU start of operation
WR/0BS
IBS DO Uni t acknowledgement/protocol type identifier
10B 40 CPU start of command
WR/0BS/echo 001ppppp CPU/Unit 3 bit command & 5 bit platter address
WR/0BS/echo 01 CPU/Uni t command byte
WR/0BS/echo XX CPU/Uni t high byte of starting sector address
WR/0BS/echo XX CPU/Uni t middle byte of starting sector address
WR/0BS/echo XX CPU/Uni t low byte of starting sector address
WR/1BS yy Unit starting sector address acknow!edgement

00 - both valid
01 - sector address invalid (198)
02 - platter address invalid (191)

WR/0BS/echo XX CPU/Uni t high byte of ending sector address

WR/0BS/echo XX CPU/Uni t middle byte of ending sector address

WR/0BS/echo XX CPU/Uni t low byte of ending sector address
WR/1BS yy Unit ending sector address acknowledgement

00 - both valid
01 - sector address invalid (198)
02 - platter address invalid (191)

WR/0BS/echo 000ppppp CPU/Uni t 3 bit dummy command identifier & 5
bit destination platter address
WR/0BS/echo XX CPU/Uni t high byte of destination sector address
WR/0BS/echo XX CPU/Uni t middle byte of destination sector
WR/0BS/echo XX CPU/Uni t low byte of destination sector address
WR/1BS yy Unit destination sector acknowledgement

00 - both valid
01 - sector address invalid (198)
02 - platter address invalid (191)

WR/0BS 00 CPU signal Unit to start operation

WR/1BS yy Uni t acknowledgement of copy
00 - no errors
01 - seek or write protect error (195)
02 - format error (193)
04 - ECC error (196)
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B.12 Enable Alternate Cylinders Command

The Enable Alternate Cylinders command allows the cylinders reserved for
alternate sectoring to be read and written as if they are normal cylinders.
The alternate cylinders are addressed starting with sector 0 and each sector

is numbered sequentially.

STROBE BYTE(S) SENT BY

10B A0 CPU
WR/0BS
IBS Do Uni t
10B 40 CPU
WR/0BS/echo 001ppppp CPU/Unit
WR/0BS/echo 21 CPU/Uni t
WR/0BS 00 CPU

DESCRIPTION

start of operation

acknowledgement/protocol type identifier
start of command

3 bit command & 5 bit platter address
command byte

signal Unit to start operation
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B.13 Status Request Command

The Statds Request command causes the 2275F/R to return the contents of its

status message buffer to the 2200.

All error count fields in the message are

set to a value of 0 after the buffer has been transmitted. All values within
the message are hexadecimal values except where noted. The status message

format is defined in Appendix D.

STROBE BYTE(S)  SENT BY

108 AQ CPU
WR/0BS
IBS Do Unit
10B 40 CPU
WR/0BS/echo 001ppppp CPU/Uni t
WR/0BS/echo 16 CPU/Uni t
WR/0BS 00 CPU
WR/1BS yy Unit
WR/1BS yy
' ' Unit
WR/IBS yy

2275F/R Disk Unit Software Functional Specification
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DESCRIPTION

start of operation

acknowledgement/protocol type identifier
start of command

3 bit command & 5 bit platter address
command byte

signal Unit to start operation

count of bytes in status message to
follow (in hexadecimal)

status message
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B.14 Enable Retries Command

The Enable Retry command restores all physical retries and ECC correction
attempts.

STROBE BYTE(S) SENT BY DESCRIPTION
10B AQ CPU start of operation
WR/0BS
IBS bo Unit acknowledgement/protocol type identifier
108 40 CPU start of command
WR/0BS/echo 001ppppp CPU/Unit 3 bit command & 5 bit platter address
WR/0BS/echo 24 CPU/Uni t command byte
WR/0BS 00 cPuU signal Unit to start operation
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B.15 Disable Alternate Cylinders Command

The Disable Alternate Cylinders command stops the cylinders reserved for
alternate sectoring from being read and written as if they are normal

cylinders.

" STROBE BYTE(S) SENT BY

10B A0 CPU
WR/0BS
IBS DO Unit
10B 40 CPU
WR/0BS/echo 001ppppp CPU/Unit
WR/0BS/echo 20 CPU/Uni t
WR/0BS 00 CPU

DESCRIPTION

start of operation

acknowledgement/protocol type identifier
start of command '

3 bit command & 5 bit platter address
command byte

signal Unit to start operation
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B.16 Position Tape to BOT Command

This command positions the tape to the BOT mark. The error codes that are

used are defined in Appendix E

STROBE BYTE(S)  SENT BY

10B A0 CPU
WR/0BS
IBS 0o Unit
10B 40 CPU
WR/0BS/echo 001ppppp CPU/Unit
WR/0BS/echo 30 CPU/Uni t
WR/I1BS yy Unit
WR/0BS 00 CPU
WR/1BS yy Unit

DESCRIPTION

start of operation

acknowledgement/protocol type identifier
start of command

3 bit command & 5 bit tape drive address
command byte

platter acknowledgement

00 - valid

02 - platter address invalid (191)
signal Unit to start operation

acknow|edgement
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B.17 Erase Tape Command

This command erases the entire tape from BOT to EOT and then repositions the
tape to BOT. The error codes that are used are defined in Appendix E

STROBE BYTE(S)  SENT BY

108 AQ CPU
WR/0BS
IBS DO Unit
108 40 CPU
WR/0BS/echo 0O1ppppp CPU/Unit
WR/0BS/echo 31 CPU/Uni t
WR/1BS yy Uni t
WR/0BS 00 CPU
WR/1BS yy Unit

DESCRIPTION

start of operation

acknowledgement/protocol type identifier
start of command

3 bit command & 5 bit tape drive address
command byte

platter acknowledgement

00 - valid

02 - platter address invalid (191)
signal Unit to start operation

acknowledgement
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B.18 Retention Tape Command

- —

This command causes the tape to return to BOT, go from BOT to EQT and then
return to BOT. The error codes that are used are defined in Appendix E

STROBE BYTE(S)  SENT BY

108 A0 CPU
WR/0BS
I1BS DO Uni t
108 40 CPU
WR/0BS/echo 001ppppp CPU/Unit
WR/0BS/echo 32 CPU/Uni t
WR/1BS yy Uni t
WR/0BS 00 CPU
WR/1BS yy Uni t

DESCRIPTION

start of operation

acknowledgement/protocol type identifier
start of command

3 bit command & 5 bit tape drive address
command byte

platter acknowledgement

00 - valid

02 - platter address invalid (191)
signal Unit to start operation

acknow!edgement
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B.19 Backup Sectors Command

The Backup Sectors command causes the 2275F/R Disk Unit to copy the requested
range of sectors from the disk onto tape at the current tape position. A file
mark is written after the sector data. |f an error is encountered during the
write to tape, then the cache contents are invalidated as the tape is
defective. The error codes used are specified in Appendix E.

STROBE BYTE(S) SENT BY DESCRIPTION
108 A0 CPU start of operation
WR/0BS
IBS Do Unit acknowledgement/protocol type identifier
10B 40 CPU start of command
WR/0BS/echo 001ppppp CPU/Unit 3 bit command & 5 bit tape drive address
WR/0BS/echo 33 CPU/Uni t command byte
WR/0BS/echo XX CPU/Uni t 5 bit source platter address
WR/0BS/echo XX CPU/Uni t high byte of starting sector address
WR/0BS/echo XX CPU/Uni t middle byte of starting sector address
WR/0BS/echo XX CPU/Uni t low byte of starting sector address
WR/18S yy Uni t starting address acknowledgement -

00 - both valid
01 - sector address invalid (198)
02 - platter address invalid (191)

WR/0BS/echo XX CPU/Uni t number of sectors to backup
WR/1BS yy Unit number of sectors acknowledgement
00 - valid
01 - sector address invalid (198)
WR/0BS 00 CPU signal Unit to start operation
WR/1BS yy Unit acknowledgement of backup
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B.20 Write File Mark Command

This command writes a file mark at the current tape position. The error codes
that are used are defined in Appendix E

STROBE BYTE(S) SENT BY

108 AO CPU
WR/0BS
IBS Do Unit
108 40 CPU
WR/0BS/echo 001ppppp CPU/Unit
WR/0BS/echo 34 CPU/Uni t
WR/1BS yy Uni t
WR/0BS 00 CPU
WR/1BS yy Unit

DESCRIPTION

start of operation

acknowledgement/protocol type identifier
start of command

3 bit command & 5§ bit tape drive address
command byte

platter acknowledgement

00 - valid

02 - platter address invalid (191)
signal Unit to start operation

acknow | edgement
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B.21 Recgyg; Sectors Command

The Recover Sectors command causes the 2275F/R Disk Unit to copy the requested

- -

range of sectors from the current tape position onto disk at the specified
location. The error codes used are specified in Appendix E.

STROBE BYTE(S)  SENT BY
10B AQ CPU
WR/0BS
IBS DO Uni t
10B 40 CPU

WR/0BS/echo 001ppppp CPU/Unit
WR/0BS/echo 35 CPU/Uni t
WR/0BS/echo XX CPU/Uni t
WR/0BS/echo XX CPU/Uni t
WR/0BS/echo XX CPU/Uni t
WR/0BS/echo XX CPU/Unii t
WR/IBS yy Unit
WR/0BS/echo XX CPU/Uni t
WR/1BS yy Unit
WR/0BS 00 CPU
WR/ IBS yy Uni t
WR/1BS yy Uni t

DESCRIPTION

start of operation

acknowledgement/protocol type identifier

start of command

3 bit command & 5 bit tape drive address

command byte
destination platter address

high byte of starting sector address

middle byte of starting sector address

low byte of starting sector address
starting address acknowledgement
00 - both valid '
01 - sector address invalid (198)
02 - platter address invalid (191)
number of sectors to recover
number of sectors acknowledgement
00 - valid

01 - sector address invalid (198)
signal Unit to start operation
number of sectors recovered

acknowledgement of recover
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B.22 Read File Mark Command

This commana.moves the tape to the next file mark.starting_from the current
tape position. The error codes that are used are defined in Appendix E

STROBE  BYTE(S) SENT BY

10B A0 CPU
WR/0BS
1BS DO Uni t
108 40 CPU
WR/0BS/echo 001ppppp CPU/Unit
WR/0BS/echo 36 CPU/Uni t
WR/1BS yy Unit
WR/0BS 00 CcPU
WR/1BS yy Unit

DESCRIPTION

start of operation

acknowledgement/protocol type identifier
start of command

3 bit command & 5 bit tape drive address
command byte

platter acknowledgement

00 - valid

02 - platter address invalid (191)
signal Unit to start operation

acknow | edgement

2275F/R Disk Unit Software Functional Specification

Company Confidential

Page 37



B.23 Read Tape Drive Status Command

The Read Tape Drive Status command transfers the standard 6 status bytes as

defined in section 5.0 of revision D of the ANSI QIC-02 specification. The
error codes that are used are defined in Appendix E

STROBE BYTE(S) SENT BY DESCRIPTION
108 A0 CPU start of operation
WR/0BS
I1BS DO Unit acknowledgement/protocol type identifier
10B 40 CPU start of command
WR/0BS/echo Q01ppppp CPU/Unit 3 bit command & 5 bit tape drive address
WR/0BS/echo 37 CPU/Uni t command byte
WR/1BS yy Unit platter acknowledgement
00 - valid

02 - platter address invalid (191)

WR/0BS 00 CPU signal Unit to start operation
WR/IBS 06 Unit count of bytes in status message to
follow (in hexadecimal)
WR/BS yy
. . Unit status message
WR/1BS yy
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B.24 Write_yithout Underruns Command

This command keeps the tape moving when there is no data to be written. The
error codes that are used are defined in Appendix E

STROBE BYTE(S) SENT BY

108 A0 CPU
WR/0BS
IBS D0 Unit
10B 40 CPU
WR/0BS/echo 001ppppp CPU/Unit
WR/0BS/echo 38 CPU/Uni t
WR/1BS yy Unit
WR/0BS 00 CPU
WR/1BS yy Unit

DESCRIPTION

start of operation

acknowledgement/protocol type identifier
start of command

3 bit command & 5 bit tape drive address
command byte

platter acknowledgement

00 - valid

02 - platter address invalid (191)
signal Unit to start operation

acknowledgement
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B.25 Write N File Marks Command

© -

The Write N File marks command will write 1 to 15 file marks starting at the
current tape position. The error codes that are used are defined in Appendix E

~ STROBE BYTE(S) SENT BY

10B AQ CPU
WR/0BS
IBS DO Unit
10B 40 CPU
WR/0BS/echo 001ppppp CPU/Unit
WR/0BS/echo 39 CPU/Uni t
WR/IBS yy Unit
WR/0BS/echo XX CPU
WR/0BS 00 CPU
WR/IBS yy Unit

DESCRIPTION

start of operation

acknowledgement/protocol type identifier
start of command

3 bit command & 5 bit tape drive address
command byte

platter acknowledgement

00 - valid

02 - platter address invalid (191)
number of file marks to write
signal to start operation

acknow|edgement
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B.26 Seek End of Recorded Data Command
This command instructs the tape drive to position the tape to the end of
recorded data. The error codes that are used are defined in Appendix E

STROBE BYTE(S) SENT BY DESCRIPTION
108 AO CPU start of operation
WR/0BS
IBS DO Uni t acknowledgement/protocol type identifier
10B 40 cPU start of command
WR/0BS/echo 001ppppp CPU/Unit 3 bit command & 5 bit tape drive address
WR/0BS/echo 3A CPU/Uni t command byte
WR/1BS yy Unit platter acknowledgement
00 - valid
02 - platter address invalid (191)
WR/0BS 00 CPU signal Unit to start operation
WR/1BS yy Unit acknowiedgement
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B.27 Read N File Marks Command

The Read N File Marks command will read 1 to 15 file marks starting at the
current tape position. The error codes that are used are defined in Appendix E

STROBE BYTE(S)  SENT BY

10B A0 CPU
WR/0BS
IBS DO Unit
108 40 CPU
WR/0BS/echo Q01ppppp CPU/Unit
WR/0BS/echo 38 CPU/Uni t
WR/1BS yy Unit
WR/0BS/echo XX CPU
WR/0BS 00 CPU
WR/ 1BS yy Uni t

DESCRIPTION

start of operation

acknowledgement/protocol type identifier
start of command

3 bit command & 5 bit tape drive address
command byte

platter acknowledgement

00 - valid

02 - platter address invalid (191)
number of file marks to read
signal to start operation

acknowledgement
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B.28 Self Ipst | Command

This command causes the SCTD to perform a number of self-test operations. A
tape must be loaded to run this test, but it is not modified. The results of
the test stored in the third byte of the status message and are obtained by

way of the Read Status command.

are specified in Appendix F.

The codes returned through the status message
The error codes that are used as the command

acknowledgement are defined in Appendix E

STROBE BYTE(S)  SENT BY
0B A0 CPU
WR/0BS
IBS DO Unit
10B 40 cPU

WR/0BS/echo 001ppppp CPU/Unit
WR/0BS/echo 3C CPU/Uni t
WR/1BS yy Unit
WR/0BS 00 CcPU
WR/IBS yy Uni t

DESCRIPTION

start of operation

acknowledgement/protocol type identifier
start of command

3 bit command & 5 bit tape drive address
command byte

platter acknowledgement

00 - valid

02 - platter address invalid (191)
signal Unit to start operation

acknow|edgement
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B.29 Self Test Il Command

This command causes the SCTD to perform a number Jf self-test operations that
are different from those of Self Test |I. A scratch tape must be loaded as
this test writes to the tape. The results of the test stored in the third
through fifth bytes of the status message and are obtained by way of the Read
Status command. The codes returned through the status message are specified
in Appendix F. The error codes that are used as the command acknowledgement
are defined in Appendix E

STROBE BYTE(S) SENT BY DESCRIPTION
10B AO CPU start of operation
WR/0BS
IBS DO Unit acknowledgement/protocol type identifier
10B 40 CPU start of command
WR/0BS/echo 001ppppp CPU/Unit 3 bit command & 5 bit tape drive address
WR/0BS/echo 30 CPU/Uni t command byte
WR/1BS yy Unit platter acknowledgement
00 - valid
02 - platter address invalid (191)
WR/0BS 00 CPU signal Unit to start operation
WR/1BS yy Uni t acknowledgement
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B.30 Read Extended Status Command

The Read Extended Status command returns 64 bytes of vendor specific data.

For the contents of the message returned by the Cipher SCTD see Table 13 in
the Series 540 Cartridge Tape Drive Product Description. The error codes that
are used are defined in Appendix E

STROBE BYTE(S) SENT BY DESCRIPTION
10B A0 CcPU start of operation
WR/0BS
1BS Do Unit acknowledgement/protocol type identifier
10B 40 CPU start of command
WR/0BS/echo 001ppppp CPU/Unit 3 bit command & 5 bit tape drive address
WR/0BS/echo 3E CPU/Uni t command byte
WR/IBS yy Unit platter acknowiedgement
00 - valid
02 - platter address invalid (191)
WR/0BS 00 CPU signal Unit to start operation
WR/1BS 40 Unit count of bytes in status message to
follow (in hexadecimal)
WR/1BS yy
. : . Unit status message
WR/1BS yy
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B8.31 Block_§earch Command

- —-

The Block Search Command causes the tape drive to position to the beginning of
the requested block.
The error codes that are used are defined in Appendix E

error flagged.

STROBE BYTE(S)  SENT BY
108 A0 CPU
WR/0BS
IBS DO Unit
108 40 CPU

WR/0BS/echo 001ppppp CPU/Unit
WR/0BS/echo 3F CPU/Uni t
WR/IBS yy Unit
WR/0BS/echo XX CPU/Uni t
WR/0BS/echo XX CPU/Uni t
WR/0BS/echo XX CPU/Uni t
WR/0BS/echo XX CPU/Uni t
WR/0BS 00 CPU
WR/ 1BS yy Uni t

If the block cannot be found the tape is rewound and the

DESCRIPTION

start of operation

acknowledgement/protocol type identifier
start of command '

3 bit command & 5 bit tape drive address
command byte

platter acknowledgement
00 - valid
02 - platter address invalid (191)

most significant byte of block address

least significant byte of block address
signal Unit to start operation

acknow |edgement
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B.32 Write Block Command

The Write Block command allows the 2200 to download a 512 byte block of data
to the 2275F/R to be written to tape. Blocks will be cached until a End Write
Block command is received. Following the block of data the 2200 sends a one
byte LRC which is used to insure that the data received is correct. Once
any of the cache has been loaded, any commands that cause the tape position to
change invalidate the contents of the cache. |f there is no room left in
cache an error will be returned.

STROBE BYTE(S) SENT BY DESCRIPTION
10B A0 CPU start of operation
WR/0BS
IBS DO Unit acknowledgement/protocol type identifier
10B 40 CPU start of command
WR/0BS/echo 001ppppp CPU/Unit 3 bit command & 5 bit tape drive address
WR/0BS/echo 48 CPU/Uni t command byte
WR/1BS yy Unit platter address acknowledgement
00 - valid
02 - platter address invalid (191)
WR/08S XX
. . CPU data - 512 bytes
WR/0BS XX
WR/0BS XX CPU LRC
WR/1BS yy Unit acknow | edgement
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B.33 End Write Block Command

This command causes the current contents of the SCTD write cache to be written

to tape at the current tape position.

A file mark is written after the cache

data. |f the write to tape fails, then the cache contents are invalidated as
the tape is defective. The error codes that are used as the command
acknowledgement are defined in Appendix E

STROBE BYTE(S)  SENT BY

108 A0 CPU
WR/0BS
IBS DO Unit
108 40 CPU
WR/0BS/echo 001ppppp CPU/Unit
WR/0BS/echo 49 CPU/Uni t
WR/IBS yy Unit
WR/0BS 00 CPU
WR/ 1BS yy Unit

2275F/R Disk Unit Software Functional Specification

Company Confidential

DESCRIPTION

start of operation

acknowledgement/protocol type identifier
start of command

3 bit command & 5 bit tape drive address
command byte

platter address acknowledgement
00 - valid

02 - platter address invalid (191)
signal Unit to start operation

acknow | edgement
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B.34 Read Block Command

The Read Block command causes the 2275F/R to transfer 512 bytes of data and a
one byte LRC (binary add without carry of all data bytes) to the CPU from the
current tape position. |f the SCTD cache is empty, then it will be loaded
from the tape until a file mark is read or the cache is full. Subsequent Read
Block requests will then be satisfied from cache for as long as possible.

Once the cache has been loaded, any commands that cause the tape position to
change invalidate the contents of the cache. |f a filemark is encountered
then the tape will be positioned after the filemark. The error codes used as
the command acknowledgement are specified in Appendix E.

STROBE BYTE(S) SENT BY DESCRIPTION
10B AO CPU start of operation
WR/0BS
18S DO Uni t acknowledgement/protocol type identifier
10B 40 CPU start of command ‘
WR/0BS/echo 001ppppp CPU/Unit 3 bit command & 5 bit tape drive address
WR/0BS/echo 4A CPU/Uni t command byte
WR/1BS yy Unit platter address acknowledgement
00 - valid
02 - platter address invalid (191)
WR/0BS 00 CPU signal Unit to start operation
WR/1BS yy Uni t acknow | edgement
WR/1BS yy
' ' Uni t data - 512 bytes
WR/1BS yy
IBS yy Uni t LRC

2275F/R Disk Unit Software Functional Specification
Company Confidential Page 49



.. . h
- B.35 Release Cache Command

This command causes the any cache currently being used by the SCTD microcode
to be de-allocated. Since the SCTD can use as much as 1/4 of the available
cache, it is recommended that user utilities free cache as soon as possible to

help prevent performance degradations.

The error codes that are used as the

command acknowledgement are defined in Appendix E

STROBE BYTE(S)  SENT BY

108 A0 CPU
WR/0BS

IBS DO Unit
108 40 CPU

WR/0BS/echo 001ppppp CPU/Unit

WR/0BS/echo 48 CPU/Uni t
WR/1BS yy Unit
WR/08BS 00 cPu
WR/1BS yy Unit
7~
lian

DESCRIPT ION

start of operation

acknowledgement/protocol type identifier
start of command

3 bit command & 5 bit tape drive address
command byte

platter address acknowledgement
00 - valid

02 - platter address invalid (191)
signal Unit to start operation

acknow|edgement
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B.36 Repeat Last Block Command

The Repeat Last Block command causes the 2275F/R to retransfer the last 512
bytes of data and a one byte LRC (binary add without carry of all data bytes)
sent to the CPU. This command is used by the CPU to recover from LCR
transmission errors. The error codes used as the command acknowledgement are

specified in Appendix E.

STROBE BYTE(S)  SENT BY

10B A0 CPU
WR/0BS
1BS DO Uni t
10B 40 CPU
WR/0BS/echo 001ppppp CPU/Unit
WR/0BS/echo 4C CPU/Uni t
WR/1BS yy Unit
WR/0BS 00 CPU
WR/1BS yy Unit
WR/1BS yy
. . Unit
WR/IBS yy
IBS yy Unit

DESCRIPTION

start of operation

acknowledgement/protocol type identifier
start of command

3 bit command & 5 bit tape drive address
command byte

platter address acknowledgement

00 - valid

02 - platter address invalid (191)
signal Unit to start operation

acknow | edgement
data - 512 bytes

LRC
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B.37 Space Reverse Command

The Space Reverse command moves the tape back over the previous block after
the command has been issued. No data is transferred. The error codes that
are used as the command acknowledgement are defined in Appendix E

STROBE BYTE(S) SENT BY

0B AQ CPU
WR/0BS
IBS D0 Unit
10B 40 CPU
WR/0BS/echo 001ppppp CPU/Unit
WR/0BS/echo 40 CPU/Uni t
WR/1BS yy Unit
WR/0BS 00 CPU
WR/1BS yy Unit

DESCRIPTION

start of operation

acknow ledgement/protocol type identifier
start of command ‘

3 bit command & 5 bit tape drive address
command byte

platter address acknowledgement

00 - valid

02 - platter address invalid (191)
signal Unit to start operation

acknow ledgement
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B.38 Disable Track Offset Read Command

The Disable Track Offset Read command causes all ghbsequeﬁi reads to be at the

Mechanical Nominal track position.

The error codes that are used as the

command acknowledgement are defined in Appendix E

- STROBE BYTE(S) SENT BY

10B AO CPU
WR/0BS
IBS Do Unit
10B 40 CPU
WR/0BS/echo 001ppppp CPU/Unit
WR/0BS/echo 41 CPU/Uni t
WR/18BS yy Unit
WR/0BS 00 CPU
WR/1BS yy Unit

DESCRIPTION

start of operation

acknowledgement/protocol type identifier
start of command :

3 bit command & 5 bit tape drive address
command byte

platter address acknowledgement
00 - valid

02 - platter address invalid (191)
signal Unit to start operation

acknow | edgement
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B.39 Enable Track Offset Read'Command

The Enable Track Offset Read command causes the tdpe drive to reposition the
head when soft errors are encountered according to the drive internal
algorithm. The error codes that are used as the command acknowledgement are
defined in Appendix E

STROBE BYTE(S)  SENT BY DESCRIPTION

10B A0 CPU start of operation
WR/0BS
IBS DO Unit acknowledgement/protocol type identifier
108 40 CPU start of command
WR/0BS/echo 001ppppp CPU/Uni t 3 bit command & 5 bit tape drive address
WR/0BS/echo 42 CPU/Uni t command byte
WR/ 1BS yy Unit platter address acknowledgement
00 - valid
02 - platter address invalid (191)
WR/0BS 00 CPU signal Unit to start operation
WR/1BS yy Uni t acknow | edgement
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B.40 Disable Write Append with Offset Command

The Disable Write Append with Offset command causes all write append
operations to be written at the Mechanical Track Nominal position. The error
codes that are used as the command acknowledgement are defined in Appendix E

STROBE BYTE(S) SENT BY

10B AO CPU
WR/0BS
IBS DO Uni t
10B 40 CPU
WR/0BS/echo 001ppppp CPU/Unit
WR/0BS/echo 43 CPU/Uni t
WR/1BS yy Unit
WR/0BS 00 CPU
WR/I1BS yy Unit

DESCRIPTION

start of operation

acknowledgement/protocol type identifier
start of command '

3 bit command & 5 bit tape drive address
command byte

platter address acknowledgement

00 - valid

02 - platter address invalid (191)
signal Unit to start operation

acknowledgement
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B.41 Enable Write Append with Offset Command

The Enable Write Append with Offset command causes the tape drive to determine
a nominal track position prior to appending data.all write append operations
to be written at the Mechanical Track Nominal position. The error codes that
are used as the command acknowliedgement are defined in Appendix E

STROBE BYTE(S)  SENT BY

10B A0 CPU
WR/0BS
IBS 0o Unit
10B 40 CrPU
WR/0BS/echo 001ppppp CPU/Unit
WR/0BS/echo 44 CPU/Uni t
WR/1BS yy Unit
WR/0BS 00 CPU
WR/1BS yy Uni t

DESCRIPTION

start of operation

acknowledgement/protocol type identifier
start of command

3 bit command & 5 bit tape drive address
command byte

platter address acknowledgement
00 - valid

02 - platter address invalid (191)
signal Unit to start operation

acknowledgement
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B.42 Select Drive Command

The Select Drive command allows the host to select one of up to four available

drives, uniquely numbered 1 to 4.

A LED on the front panel of the selected

drive is illuminated during command execution. The error codes that are used
as the command acknowledgement are defined in Appendix E

STROBE BYTE(S)  SENT BY

10B AQ CPU
WR/0BS
IBS DO Unit
10B 40 CPU
WR/0BS/echo 001ppppp CPU/Unit
WR/0BS/echo 45 CPU/Uni t
WR/1BS yy Unit
WR/0BS/echo XX CPU/Uni t
WR/1BS yy Unit
WR/0BS 00 CPU
WR/1BS yy Unit

DESCRIPTION

start of operation

acknowledgement/protocol type identifier
start of command

3 bit command & 5 bit tape drive address
command byte

platter address acknowledgement

00 - valid

02 - platter address invalid (191)
drive number

drive number acknowledgement

signal Unit to start operation

acknowledgement
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- B.43 Select Drive/Lock Cartridge Command

The Selct Drive/Lock Cartridge command performs the functions of a Select
Drive command, except the LED is illuminated and remains on until a standard
Select Drive command is issued or the drive is reset. The error codes that
are used as the command acknowledgement are defined in Appendix E

STROBE BYTE(S) SENT BY DESCRIPTION
108 AO CPU start of operation
WR/0BS
IBS DO Unit acknowledgement/protocol type identifier
108 40 CPU start of command
WR/0BS/echo 001ppppp CPU/Unit 3 bit command & S bit tape drive address
WR/0BS/echo 46 CPU/Uni t command byte
WR/ IBS yy Unit platter address acknowledgement
00 - valid
02 - platter address invalid (191)
WR/0BS/echo XX CPU/Uni t drive number
~ WR/IBS yy Unit drive number acknow!edgement
fam WR/0BS 00 CPU signal Unit to start operation
WR/1BS yy Unit acknow | edgement
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B.44 SelecE_Lock Command

- -

The Select Lock command is used with daisy chained formatted drives. It
performs the functions of a Select Drive command, except the tapes in both the
selected and the deselected drives are not rewound to BOT. This allows one
drive to copy to another without rewinding to BOT or seeking the end-of-data
position. The error codes that are used as the command acknowledgement are

defined in Appendix E

STROBE BYTE(S) SENT BY

108 A0 CPU
WR/0BS
IBS DO Unit
108 40 CPU
WR/0BS/echo 001ppppp CPU/Uni t
WR/0BS/echo 47 CPU/Uni t
WR/1BS yy Unit
WR/0BS/echo XX CPU/Uni t
WR/1BS yy Unit
WR/0BS 00 CPU
WR/18BS yy Uni t

DESCRIPTION

start of operation

acknowledgement/protocol type identifier
start of command

3 bit command & 5 bit tape drive address
command byte

platter address acknowledgement
00 - valid :

02 - platter address invalid (191)
drive number

drive number acknowledgement

signal Unit to start operation

acknowledgement
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B.45 Allocate RAM-Di sk

The Allocate RAM-Disk command causes as many as 992 sectors of cache to be set
aside for use as a RAM-disk. |f the number of sectors to allocate is
specified as 0, then any sectors previously allocated are returned to cache.
I f the size of the RAM-disk is changed, or if it is deallocated, then its
contents are lost. Since the Streaming Cartridge Tape Drive requires 64Kb of
cache to operate, that no more than 736 sectors may be allocated to the
RAM-disk while the tape drive is being used.

STROBE BYTE(S)  SENT BY DESCRIPTION
108 A0 CPU start of operation
WR/0BS
IBS DO Unit acknowledgement/protocol type identifier
10B 40 CPU start of command
WR/0BS/echo 001ppppp CPU/Unit 3 bit command & 5 bit RAM disk address
WR/0BS/echo 25 CPU/Uni t command byte
WR/1BS yy Uni t platter address acknowledgement
00 - valid
02 - platter address invalid (191)
WR/0BS/echo XX CPU/Uni t high byte, number of sectors to allocate
WR/0BS/echo XX CPU/Uni t low byte, number of secotrs to allocate
WR/0BS 00 CPU signal Unit to start operation
WR/IBS yy Unit acknow [ edgement

00 - no error
01 - not enough memory
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APPENDIX C
SWITCH SETTING DEFINITIONS

C.0 Switch Banks - There are two banks of eight switches each on the 2275F/R

PC board. Bank 1 is used to define the configuration of the 2275F/R and
the 2275T. Bank 2 is used to indicate if a 22755 Disk Slave Unit is
present, and if so to identify its configuration.

C.1

c.2

Switch Bank 1 -~ Switch 1 is reserved for future use. It is planned
that it will be used to indicate what kind of floppy drive (360Kb or
1.2Mb) is attached to the 2275F/R. Currently only the 360Kb floppy
is supported. Switches 2 thru 4 are used to define the removable
Winchester in the 2275F/R. Switches 5 through 8 are used to define
the fixed Winchester in the 2275F/R. The switch usage for bank 1 is
shown below.

Switch Usage Bank 1

switch setting

87654321 description

X XX XXX XQ floppy drive ID*

X XXXxqQqQqx removable Winchester drive ID*
§9QqQgXx XXX fixed Winchester ID*

*IDs are defined in sections C.3, C.4, and C.5

Symbo! Meanings
x - don't care
q - drive identifier bit

Switch Bank 2 - |f there is no 2275S attached to the 2275F/R then
all of the switches in bank 2 shall be set to OFF. Otherwise they
are used to indicate the configuration of the 2275S. Switches 1
through 4 identify the type of fixed Winchester present in the first
(bottom) slot of the 2275S Disk Slave Unit. Switches 5 through 8 are
used to identify the type of Winchester in the second (upper) slot.
Another way of describing the drive locations in 2275S Disk Slave
Unit is that the first Winchester is the one furthest from the WANG
logo on the front of the unit, and the second Winchester is the one
closest to the logo. The switch settings for bank 2 are shown below.

Switch Settings Bank 2

switch setting

87654321 _ description
00000000 No 2275S Disk Slave Unit attached
XXXXxqQqqaq 4 switches used to indicate the ID

of the first fixed Winchester*
99QXxXx XX 4 switches used to indicate the ID
of the second fixed Winchester®

*fixed Winchester drive IDs are defined in section C.3.
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Symbo| Meanings
- 0 - switch OFF . _
1 - switch ON
x - don't care
q - drive identifier bit

C.3 Fixed Winchester Drive IDs - Each of the different types of fixed
Winchesters used in the 2275F/R and 2275S are identified by a unique
4 bit identifier. These identifiers are equivalent to the switch
settings used to identify the different types of drives. The
identifiers and their associated drives are defined below.

Identifier
Switch Setting Disk Drive Type

0 00O No Drive Present

0 0 0 1 10Mb Winchester

0 01O 20Mb Winchester

0 0 11 32Mb Quantum Winchester

01 00O 64Mb Winchester

0 1 0 1 140 Mb Maxtor Winchester

0110 32 Mb Micropolis Winchester

0 1 1 1 reserved for future use
thru reserved for future use

110 1 reserved for future use

1110 reserved

11 1 1 reserved

C.4 Removable Winchester Drive IDs - Each of the different types of
removable Winchesters used in the 2275F/R are identified by a unique
3 bit identifier. At this time, only a 10Mb removable is planned for.

Identifier
Switch Setting Disk Drive Type
0 0O No Drive Present
0 0 1 10Mb Winchester
0 10 reserved for future use
thru reserved for future use
1 1 1 reserved for future use

C.5 Floppy Drive IDs - The capacity of the floppy drive is indicated
using switch 1 of switch bank 1. When turned OFF it indicates that a
360Kb floppy is attached to the system and the ON position is used to
indicate the presence of a 1.2Mb floppy drive. Currently only the
360Kb floppy is supported.
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- APPENDIX D 3 e xa«f"%’

STATUS REQUEST MESSAGE FORMAT P)E'eo

DPU information

Disk

D.1

D.2

D.3

D.4

2275F/R Disk Unit type, low byte (ASCII)
2275F/R Disk Unit type, high byte (ASCI1)
Protocol level (ASCII)

PROM revision number, low byte (ASCII)
PROM revision number, high byte(ASCI1)

r )

-— d b b b

Drive information

# of sectors/platter, high byte

# of sectors/platter, medium byte

# of sectors/platter, low byte

number of data errors corrected by ECC
number of data errors uncorrectable by ECC
number of data error corrected by retry
number of addressing errors

defect byte

= NN

2275F/R DISK UNIT TYPE VALUES - The value of the high byte of this
field will always be an ASCII '3'. This will distinguish the 2275F/R
from the 2280 and the LVP Winchester (which set this field to '1')
and the 2275 (which sets this field to '2'). The low byte of this
field will always be to the switch setting used to define the drive
containing the platter in question. The only exceptions to this are
the floppy drive who causes Fh, and the Streaming Tape Drive which
causes Eh, to be returned as the low byte.

PROTOCOL LEVEL VALUE - The value of the Protocol! Level field will
always be an ASCII '1',

DEFECT BYTE VALUES - The defect byte may have the following
possible values for disk drives: 00Oh - no defect, FEh - format
defect, and FFh physically defective. For streaming tape drive the
following values are used: 00h - no defect and FFh - not present.

DRIVE INFORMATION FOR STREAMING TAPE - The drive information for
streaming cartridge tape drives differs from that of disk drives and
is as follows.

DESCRIPTION LENGTH IN BYTES

Streaming Cartridge Tape Drive information

# of sectors/platter, high byte

# of sectors/platter, medium byte

# of sectors/platter, low byte

number of data errors retries (bus parity errors)
unused

defect byte

— oy e ek o b
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APPENDIX E

STREAMING CARTRIDGE TAPE DRIVE
COMMAND ACKNOWLEDGEMENT ERRQR CODES—

There are two classes of acknowledgement error codes used. The first
class all have a value of less than 10h and are generated by the

controlling microcode.

The second class has error codes in the range of

10h to 1Fh, these error codes are generated by the tape drive itself. For
a complete explanation of the second class of error codes see sections 5.3
and 5.4 of revision D of the ANSI QIC-02 specification.

CODE

00
01
02
04

08

MEANING

no error

disk seek, write protect, or failure error

disk format error

ECC during disk read, or LRC during data
transmission error

disk compare error

illegal sector address

no cartridge present

no drive present

write protect

end of media

read or write abort

read error, bad block transfer

read error, filler block transfer

read error, no data

read error, no data and end of media

read error, no data and beginning of media

file mark read, no error

illegal command

power on/reset

marginal block detected

write cache full

write cache empty

invalid number of file marks specified

file mark encountered, operation truncated

file mark encountered, operation not performed

insufficent cache TRPE ORAVE?
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F.1 Self Test |

APPENDIX F -
STREAMING CARTRIDGE TAPE“DRIVE ~ Rm\ 5
SELF TEST RETURN CODES 3 )

The results of Self Test | are returned through byte 3 of the status
message. After the self test is complete, a Read Tape Drive Status
command is used to retrieve the results. The results codes used are
vendor specific except for 00h and 11h. The return codes used by the
Cipher drive are as shown below.

CODE
00
11
12

F.2 Self Test |1

or completion.

the failure was.

MEAN NG
test not performed
test complete, no error
basic drive microprocessor error
1/0 error
EOT/BOT sensor error
head positioner error
read/write error
capstan motor error
formatter checksum error
data buffer error

Unlike Self Test |, all of the return codes for Self Test Il are vendor f’.\
dependant. These return codes are retrieved from the Cipher SCTD through )
the status message, bytes 3, 4, and 5. The value of each of these bytes,
as used by Cipher, depends on the test in progress at the time of failure
If the tests are run to completion with no error, then
byte 3 will contain 11h. In the event of self test failure, byte 4
contains the number of the test that failed and bytes 3 and 5 specify what
The actual codes are specified below.
Self Test Complete, No Error
byte 3 = 11h
byte 4 = Q7h
byte 5 = 00h
Speed Test Failure
byte 3 = 23h
byte 4 = 01h
byte 5 = n/a
Sensor Test Failure
byte 3 = 23h
byte 4 = 02h
byte 5 = n/a
7\
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Write Test Failure (16 block test)

- byte 3 = 22h - -
byte 4 = 03h
byte 6§ = 01 - speed or sensor error

03 - write timeout error

Read Test Failure

byte 3 = 22h

byte 4 = 04h

byte 5 = 01 - speed or sensor error
02 - overrun detector error
03 - read timeout error
04 - unable to read
05 - unable to read file mark
06 - gap detect failure

Erase Test

byte 3 = 22h

byte 4 = 05h

byte 5§ = 01 - speed or sensor error

03 - erase error

Write Test Failure (single block test)

byte 3 = 22h
byte 4 = 06h
byte 5 = 01 - speed or sensor error

03 - write timeout error

CRC Test Failure

byte 3 = 22h
byte 4 = 07h
byte 5 = 01 - speed or sensor error

02 - positioner error
03 - CRC error
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J Volpini
NOV 19, 1986

The following is a 1ist of CSO concerns generated as the result of the 2200 DS
Cabinet design review held on Nov 18. This 1ist is not intended to criticize
the Design Engineering group or the individuals that have worked on this
product. This 1ist does, however, document the serious CSE concerns relative
to the maintainability/installability of this product in the marketplace - and
in front of the customer. It should also be noted that each of these issues
is compounded by the fact that the cabinet will be located under a desk in an
office environment - not a computer room site.

I Backcover issues:

Removal of 16 screws with 3 different tools

The backcover screws must not be self-tapping.

Redesign backcover to install/deinstall the same as the frontcover
Difficult to install screws into power supply

I/0 connector assembled into backcover is potential for breaking
connector or DPU board.

Provide an inner fan guard

- mooOwX>

II Frontcover issues:
A Make openings in frontcover for FH Winchester units.
1 Allows visibility to Winchester LEDs
2 Provides airflow to Winchester front vents
B Should provide bugcatcher type filter (the unit will be on the
floor/under a desk)
C Move on/off switch to top front of cabinet

II1 Respin of DPU board and cable concerns:
A Design all connectors and switches to back of PCB where they will be
accessible
B Label all connectors and switches as well as provide a map of same
o A11 peripherals should be capable of having cables installed /
deinstalled while device is mounted in the cabinet
D Increase length of most cables to allow better cable dressing

IV Miscellaneous issues:
A Floppy and 10 MB Winchester cannot be mounted together in the same
5 1/4" slot (operator problems with device levers)
B Need more room on side of 10 MB removable Hinchester to access cable
connectors '
D Better support for DPU board - has potential for shipping damage
E Power Supply/DPU grounding with rear panel off
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CC: WAYNE JUSTASON

FROM: JACK VOLPINI
DATE: ~ JUNE 18, 1986
SUBJECT: COMMENTS ON RELIABILITY/MAINTAINABILITY GUIDELINES & REFERENCES

Please consider the following as suggestions for inclusion into the Disk Drive
section of the Reliability and Maintainability Guidelines and References,
dated February, 1986. I have also returned my copy of the Guideline to you
with additional hand-written comments.

A- Air filters (bug catcher type) should be customer serviceable.

B- On-board diagnostics should be down/up line triggerable with reports to
the system console.

C- Physical location within the cabinet as well as within the site can
influence performance. Disk drives are, by nature, sensitive to temp,
contamination, shock/vibration, electrical noise, ESD, and magnetic
interference.

D- The system environmental spec (operating, non-operating and shipping)
will probably be determined by the disk units.

E- Use only vendor approved shipping containers for HDA as well as TLA.
Shipping containers should be identified on the Maintenance Plan and be
available for field use.

F- Does cabinet or chassis provide environmental protection (shock,
vibration, temp, etc) for disk drives? Has testing been done to
prove acceptable protection?

G- Hardware write pretect switch?



Limited shelf 1ife for HDA? (Shelf maintenance requirements?)
Guaranteed defect free tracks for Media Defect List?
Dedicated tracks for diagnostics?

On board overtemperature sensing. Software/hardware allows gracefdi\
death if spec is exceeded. (Prevents potential thermally offset tracks)

Maintenance log w/ housekeeping features should provide detailed info.
relative to errors, locations (physical as well as logical), frequency,
TOD, log fillup warning, appropriate operator messages,..... etc.
This log should be driven and maintained by the operating system.

The manufacturer's supplied Media Defect List should be included in
formatting functions. This data, along with any defect growth addresses
should be stored in a guaranteed defect free track on the disk. This
"1iving" data should be available to the C. E. for any future formatting
functions to be performed in the field. (see attached notes on disk
formatting)



FUNCTIONS:

VERIFY NO WRITE:

VERIFY:

VERIFY MAP:

FORMAT:

OMMANDS :
RANGE:

ADD or SUBTRACT:

SAVE MDL:

IGNORE MDL:

LIST MDL

BADLIST:

DISK FORMATTER/DIAGNOSTIC --MISC NOTES

Identifies media defects only. Does not map, does not log
into Media Defect List. Does not require backup.

Identifies defects and logs address into MDL as unmapped
defect but does not map. Does not require backup.

Identifies defect, updates MDL, and maps to new location.
Will multiple try to read data field from original sector
and if successful, no backup is necessary.

Formats, using MDL. Always requires data backup.

foert Z/;/ i

All any function within a rahge of tracks, cylinders,
ectors, heads, etc.

Allows declaration of any address into or out of MDL as an
unmapped or unmapped defect.

Allows current MDL to be used during format process for
defect address identification. (probably default command)

Ignores current MDL to be used during the format process.
A dangerous command...... should flash warning to operator.

Identify to the operator, the contents of the MDL. List
both physical and logical addresses and flag if mapped
or unmapped.

Identify to the operator, the addresses of the mapped
sectors as well as their respective alternate sectors.

Please do not assume this memo as representing a comprehensive 1ist of
requirements from my department. It is simply a few potential maintenance

guideline "bullets"

that may warrant further discussion...... particularly

in the disk formatting area.

Feel free to contact me if you have any comments or questions.
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TECHNICAL SERVICE BULLETIN
SECTION: HardWare Technical

NUMBER: _HWT 9942 REPLACES: DATE: 01/23/95 PAGE _1 OF _2
MATRIX ID. 3110 PRODUCT/RELEASE# VS5/6/75E/5000/6000 & 2200 CS-D/DS
TITLE: VS/220 1/4" 1,2MB F1 Drive_Com ibility & Configuration Issues
PURPOSE:

To alert the Field to possible configuration problems with the 5 1/4"
1.2MB floppy drive used with the VS and 2200 due to an incorrect jumper
which may be soldered in or to a switch change required on the VS5000/6000
RCU Brd when changing drive manufacturers, and to provide specific
information on which drives are compatible and how to jumper those drives.

EXPLANATION:
There are several different 5 1/4" 1.2MB Floppy Drives that are usable
with the VS (2270V7) and also with the 2200. The jumper configuration is
the same for both product lines. Several part numbers have been
associated with these drives. Those part numbers include:
278-4055 tested drive with black bezel
725-0232 vendor part # with black bezel (replaced by 278-4055)
725-0258 vendor part # with black bezel (replaced by 278-4055)
725-0258G vendor part # with gray bezel
270-5162 tested drive with gray bezel
725-5083VS vendor part # with gray bezel (replaced by 270-5162)
Under any of these part #s, there are only 4 specific models numbers that
should be found. Any other models from these Manufacturers or any other
companies including Chinon are not compatible. The 4 models are:
Panasonic JU-475-1xxx
Panasonic JU-475-2xxx
Panasonic JU-475-3xxx
Mitsubishi MF504C-327Ux Rev P only
Recently a large number of 1.2M drives have been returned to stock, taken
from hardware returned to Asset Recovery. As these and similar drives are
also used in many PCs which may require different jumper settings, the
model numbers and jumpers need to be checked carefully when replacing.

CORRECTIVE ACTION:
PANASONIC JU-475-1xxx Jumpers: p/n 278-4055/725-0258G
A problem was found with several Panasonic JU-475-1xxx drives. A soldered
jumper, DR, had to be cut. With the DR jumper in, the 'door closed’
signal is tied to 'drive select'. This causes the floppy LED to stay on
and the spindle to continuously spin if the door is open on power up. The
drive is then inaccessible. On a 2200 system the symptom is the same if
the door is open, but with a diskette installed & the door closed, the
drive will pass the power up self-test and appear to work ok. Be sure
when replacing this drive to check this jumper and cut it if it's closed.

OVER

GROUP: Continuation Engineering MAIL STOP: 027-G1D
COMPANY CONFIDENTIAL
WANG Laboratories, Inc.




NUMBER: _HWT 9942 REPLACES: DATE: 01/23/95 PAGE _2 OF _2

MATRIX ID. 3110 PRODUCT/RELEASE# VS5/6/75E/5000/6000 & 2200 CS5-D/DS

TITLE:

CORRECTIVE ACTION (cont):
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The DR jumper is found between rows 'A' & 'B' and chips 4 & 5, next to the
DD jumper. The correct jumpers settings are:

DS1 in, DS2,3,4 out DS/MX - DS

DO in, DC,LR out BX/CX - BX

AX/AT - AX SP,IX,DD all out

IRD out MM,DA in, MS,O0A,UA out
HA out

150 OHM Terminator Chip in at location Cl (next to the I/O cable conn)
VS5000/6000: if replacing a Mitsubishi, RCU Sw Bk 2, sw 6 must be set to ON

PANA I -475-2xxx rs: p/n 278-4055/725-0258G
DS1 in, DS2,3,4 out DS/MX - DS
DO in, DR,DC,LR,RD all out AX/AT - AX
IRD out SP out
BX/CX - BX MM,DA in, MS,HA,OA,UA all out

150 OHM Terminator Chip in (located next to the I/O cable connector)
VS5000/6000: if replacing a Mitsubishi, RCU Sw Bk 2, sw 6 must be set to ON

PANASONIC JU-475-3xxx Jumpers: p/n 278-4055/725-0258G
DS1 in, DS2,3,4,MX all out PH/HH - PH
DA in, PA,UA,HA,LA,IM all out T in (jpr for termination)
MS/MM MM TH in, MDA,MDB,DD out
BX in NAX in
VS5000/6000: if replacing a Mitsubishi, RCU Sw Bk 2, sw & must be set to ON
MITSUBISHI MF504C-327U REV P Jumpers: p/n 270-5162/725-5083VS

The Mitsubishi drives have a silver label on either the top or bottom edge
near the rear with the Mitsubishi name, model #, and revision. Only the P
rev drives with a special terminator sip are usable with the VS or 2200.
There are other floppy drives that fall under the 725-5083 part #, but
only the Mitsubishi MF504C-327U Rev P can be converted. If you have a
270-5162 or 725-5083VS, it should be jumpered correctly with the right
terminator. If it is jumpered incorrectly you should assume it is a
725-5083 and has the wrong terminator. These incorrect terminators can be
used by cutting pin 4 & soldering a wire to pin 2 that inserts into the
hole for pin 4. The new terminator is p/n 333-0988, has no missing legs,
and is marked 4609X-N74. The correct jumper settings are:

MX in, DS3,0,1,2 out TPA out

SS in, ND,SB,SG,IP out

SR,RD,RI,IU,IR,MM,IS,HR in, DC,MS,IL,DD out

Terminator Sip, p/n 333-0988, in (located next to the I/0 cable conn)
VS5000/6000: RCU Sw Bk 2, sw 6 OFF (ON for Panasonic). Min @MCRCU@ 1,06.03

For questions concerning this TSB contact: Mike Bahia 508-858-7095

GROUP: Continuation Engineering MAIL STOP: Q27-G1D

COMPANY CONFIDENTIAL
WANG Laboratories, Inc.
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Figure 7-23. 1.2M Floppy Drive Terminator/Jumper Locations
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TECHNICAL SERVICE BULLETIN
SECTION: HardWare Technical

NUMBER: _HWT REPLACES: _HWT 9942 DATE: 10/05/95 PAGE _1 OF _2
MATRIX ID. 3110 PRODUCT/RELEASE# VS5/6/7SE/5000/6000 & 2200 CS-D/DS
TITLE: VS/22 1/4" 1.2MB F1 Driy ibili nfiguration Issues
PURPOSE:

To alert the Field to possible configuration problems with the 5 1/4"
1.2MB floppy drive used with the VS and 2200 due to an incorrect jumper
which may be soldered in or to a switch change required on the VS5000/6000
RCU Brd when changing drive manufacturers, and to provide specific
information on which drives are compatible and how to jumper those drives.

EXPLANATION:
There are several different 5 1/4" 1.2MB Floppy Drives that are usable
with the VS (2270V7) and also with the 2200. The jumper configuration is
the same for both product lines. Several part numbers have been
associated with these drives. Those part numbers include:
278-4055 tested drive with black bezel
725-0232 vendor part # with black bezel (replaced by 278-4055)
725-0258 vendor part # with black bezel (replaced by 278-4055)
725-0258G vendor part # with gray bezel
270-5162 tested drive with gray bezel
725-5083VS vendor part # with gray bezel (replaced by 270-5162)
Under any of these part #s, there are only 4 specific models numbers that
should be found. Any other models from these Manufacturers or any other
companies including Chinon are not compatible. The 4 models are:
Panasonic JU-475-1xxx
Panasonic JU-475-2xxx
Panasonic JU-475-3xxx '
Mitsubishi MF504C-327Ux Rev P only
Recently a large number of 1.2M drives have been returned to stock, taken
from hardware returned to Asset Recovery. As these and similar drives are
also used in many PCs which may require different jumper settings, the
model numbers and jumpers need to be checked carefully when replacing.

CORRECTIVE ACTION:
PANASONI -475-1xxx : p/n 278-4055/725-0258G
A problem was found with several Panasonic JU-475-lxxx drives. A soldered
jumper, DR, had to be cut. With the DR jumper in, the 'door closed'
signal is tied to 'drive select'. This causes the floppy LED to stay on
and the spindle to continuously spin if the door is open on power up. The
drive is then inaccessible. On a 2200 system the symptom is the same if
the door is open, but with a diskette installed & the door closed, the
drive will pass the power up self-test and appear to work ok. Be sure
when replacing this drive to check this jumper and cut it if it's closed.

OVER
GROUP: Continuation Engineering MAIL STOP: Q27-G1D
COMPANY CONFIDENTIAL

WANG Laboratories, Inc.



NUMBER: _HWT REPLACES: _HWT 9942 DATE: 10/05/95 PAGE _2 OF _2

MATRIX ID. 3110 PRODUCT/RELEASE# VS5/6/75E/5000/6000 & 2200 C$-D/DS

TITLE: VS/22 1/4" 1.2MB F1 Dri m ibili

CORRECTIVE ACTION (cont):

*%

e fe
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¥

The DR jumper is found between rows 'A' & 'B' and chips 4 & 5, next to the
DD jumper. The correct jumpers settings are:

DS1 in, DS2,3,4 out DS/MX - DS

DO in, DC,LR out BX/CX - BX

AX/AT - AX SP,IX,DD all out

IRD out - MM,DA in, MS,O0A,UA out
HA out

150 OHM Terminator Chip in at location Cl (next to the I/0 cable conn)

VS§5000/6000: if replacing a Mitsubishi, RCU Sw Bk 2, sw 6 must be set to ON
A I ~475-2xxx Jumpers: p/n 278-4055/725-0258G

DS1 in, DS2,3,4 out DS/MX - DS

DO in, DR,DC,LR,RD all out AX/AT - AX

IRD out SP out

BX/CX - BX MM,DA in, MS,HA,OA,UA all out

150 OHM Terminator Chip in (located next to the I/0 cable connector)
V§5000/6000: if replacing a Mitsubishi, RCU Sw Bk 2, sw 6 must be set to ON
PANASONIC JU-475-3xxx Jumpers: p/n 278-4055/725-0258G

DSl in, DS2,3,4,MX all out PH/HH - PH

DA in, PA,UA,HA,LA,IM all out T™M in (jpr for termination)

MS/MM MM TH in, MDA,MDB,DD out

BX in NAX in
V85000/6000: if replacing a Mitsubishi, RCU Sw Bk 2, sw 6 must be set to ON
MITSUBISHI MF504C-327U REV P Jumpers: p/n 270-5162/725-5083VS

The Mitsubishi drives have a silver label on either the top or bottom edge
near the rear with the Mitsubishi name, model #, and revision. Only the P
rev drives with a special terminator sip are usable with the VS or 2200.
There are other floppy drives that fall under the 725-5083 part #, but
only the Mitsubishi MF504C-327U Rev P can be converted. If you have a
270-5162 or 725-5083VS, it should be jumpered correctly with the right
terminator. If it is jumpered incorrectly you should assume it is a
725-5083 and has the wrong terminator. These incorrect terminators can be
used by cutting pin 4 & soldering a wire to pin 2 that inserts into the
hole for pin 4. The new terminator is p/n 333-0988, has no missing legs,
and is marked 4609X-N74. The correct jumper settings are:

MX in, DS3,0,1,2 out TPA out

SS in, ND,SB,SG,IP out

SR,RD,RI,IU,IR,MM,IS,HR in, DC,MS,IL,DD out

Terminator Sip, p/n 333-0988, in (located next to the I/O cable conn)
V55000/6000: RCU Sw Bk 2, sw 6 OFF (ON for Panasonic). Min @MCRCU@ 1.06.03

For questions concerning this TSB contact: Mike Bahia 508-858-7095

GROUP: ntin ion Engin ing MAIL STOP: 027-G1D

COMPANY CONFIDENTIAL
WARG Laboratories, Inc.
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TECHNICAL SERVICE BULLETIN
SECTION: HardWare Technical

NUMBER: _HWT 9862 REPLACES: HWG 9085 DATE: 01/25/94 PAGE _1 OF 4

MATRIX ID. 3107 PRODUCT/RELEASE# bS & CS-D (VLSI/386/Turbo)

TITLE: DS R4 Prom - Three Byte Addressing

PURPOSE:
To inform the Field that the R4 prom for the DS and CS-D Disk devices is
available and the concerns and requirements for 3 Byte addressing.

EXPLANATION:
The R4 prom for the DS has been available since May of 1993. It provides
the following features:

- any fixed winchester can be configured with from 1 to 14 addresses
defined in size by the user via a Utility program provided.

- disk space is addressed in a cylinder by cylinder format instead of
surface by surface providing potentially as much as a 10% improvement
in disk response. However, any improvement in disk performance would
be dependent on physical positioning of the data on the disk and
therefore will vary from site to site.

- Three Byte Addressing (disk address w/ more then 65535 sectors)
supported with Turbo. Min 0/S 1.30.01/1.25 required. See page 2 for
more information.

For additional detailed information on the prom including critical
information on setup and servicing please see TSB HWT 9764 from 3/2/93,
Refer to page 2 of this TSB for the latest information and requirements
for Three Byte Addressing. It contains material that supercedes
information in TSB HWT 9764.

The prom must be ordered through Wang Telesales. The model number is:

200-DSR4UJ $99.50

includes DS R4 Prom . 319-8500-RY
Disk Utilities' Software on 5 1/4" 360K Diskette J3\-80\5D
Basic-2 Utilities Reference Manual 715. 39494

DS R4 Prom Upgrade Cover Letter (Read Me First) T\W-QAp\2R
Telesales can be reached via 1-800-NEW-WANG.

OVER

GROUP: Sustaining Engineering MAIL STOP: 019-690
COMPANY CONFIDENTTIAL
WANG Laboratories, Inc.




TECHNICAL SERVICE BULLETIN
SECTION: HardWare Technical

NUMBER: _HWT 9862 REPLACES: _HWG 9085 DATE: 01/25/94 PAGE _2 OF _4

MATRIX ID. 3107 PRODUCT/RELEASE# DS & CS-D (VLSI/386/Turbo)

TITLE: DS R4 Prom - Three Byte Addressing

Three Byte Addressing:

Three Byte Addressing is an alternative disk indexing scheme that provides
the extra address bytes needed to create and utilize a disk address with more
than 65535 sectors. It is only supported on the Turbo with minimum 0/S
release 1.30.01 or 1.25. Read on for specific information and precautions
which must be used for proper operation.

For a better understanding of the 3 Byte concept, look at the 3 following
SCRATCH commands and the resulting index bytes created. The 16 bytes
displayed are the first 16 bytes of sector 0 of the disk.

Type 0: SCRATCH DISK T/Dxx, LS=24, END=65024

byte 0 1 23 4 5 6 78 9ABCDETF
00 18 0018 FEOO 00000000000000000000
Type 1: SCRATCH DISK ' T/Dxx, LS=24, END=65024
byte 0 1 23 4 5 678 9ABCDETF
01 18 0018 FEOO 00000000000000000000
3 Byte: SCRATCH DISK & T/Dxx, LS=24, END=65024
byte 0 12 345 678 9ABCDETF
02 0018 000018 00FEOQ0 00000000000000
Legend:
Indexr Type = Byte 0. (00 = type O, 01 = type 1, 02 = 3 byte)
Index Sectors = Byte 1 for type 0 and 1. (18 hexadecimal = 24)
Byte 1&2 for 3 byte. (0018 hexadecimal = 24)
Current End = Byte 2&3 for type 0 and 1. (0018 hexadecimal = 24)
Byte 3,485 for 3 byte. (000018 hexadecimal = 24)
End Cat. Area = Byte 4&5 for type 0 and 1. (FE0O hexadecimal = 65024)

Byte 6,7&8 for 3 byte. (OOFEOO0 hexadecimal = 65024)

Undefined Bytes 6-F for type 0 and 1. Bytes 9-F for 3 byte.

With a 3 byte index maximum 'Index Size' is increased from 255 to 65535.
Type 0&1 (1 byte field) FF = 255 3 byte (2 byte field) FFFF = 65535
Maximum 'End Catalog Area' is increased from 65534 to 16,777,215.
Type 0&1 (2 byte field) FFFE = 65534 3 byte (3 byte) FFFFFE = 16777214

GROUP: Sustaining Engineering MAIL STOP: 019-690
COMPANY CONFIDENTIAL
WANG Laboratories, Inc.




TECHNICAL SERVICE BULLETIN
SECTION: HardWare Technical

NUMBER: _HWT 9862 REPLACES: _HWG 9085 DATE: 01/25/94 PAGE _3 OF _4

MATRIX ID. 3107 PRODUCT/RELEASE# DS & CS-D (VLSI/386/Turbo)

TITLE: DS R4 Prom - Three Byte Addressing

The first 2 index types, type 0 and type 1, are standard indices currently
used on 2200 disk drives. Type 0 was the original index format. Type 1 was
introduced with Basic-2 Multiuser O/S Release 2.5 and provided a new more
efficient indexing structure for locating file names.

With the LIST command you can always identify the index type. A type 1
index will display a hash mark one position to the right of the index
sectors. Three byte displays the & to the right of the index sectors.

WARNING: Changing the index structure may create problems with some programs
possibly resulting in data integrity errors. Certain BASIC-2
programs directly utilize specific bytes of the disk index. For
those programs that do, changes would likely be needed to insure
proper operation. Before changing the index type, a careful analysis
of the programs to be used at that address should be made to
determine if any direct utilization of the index bytes is being
used. Additionally, if any BIN or VAL commands are used to
manipulate this indexing data, they would need to be expanded in size
for 3 byte addressing for proper calculations. BIN and VAL work from
left to right and would therefore ignore the low order byte if
currently set for 2 bytes. Proper use of a new command, SELECT 3
ON/OFF, is also critical to error-free operation. Please read the
next paragraph on SELECT 3 ON/OFF for details. Backups should always
be done before any changes are made.

Whenever 3 byte addressing is to be used, the command SELECT 3 ON must be
executed. When using a standard type 0 or type 1 index, it is recommended
SELECT 3 be OFF. SELECT 3 ON allows certain disk related instructions such as
DATA LOAD BA, COPY, VERIFY, etc. to accept addresses greater than 65535. 1If
SELECT 3 is off, only the SCRATCH command when used with the '&' flag to
explicitly create a 3 byte address will accept an address beyond 65535. Most
importantly, if alphavariables are used with disk commands to provide a sector
address, SELECT 3 ON tells the O/S to load a 3 byte field. Subsequently,
SELECT 3 must be OFF if using an alphavarible for a 2 byte sector address.
This is the most critical need for the SELECT 3 command. If alphavariables
are not used for sector addresses, the status of SELECT 3 becomes somewhat of
a moot point when working with standard type 0 and type 1 indices. SELECT 3
is turned ON and OFF for each partition individually.
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To determine if '3 byte' addressing is turned on for a particular
partition, use the LIST SELECT command from that partition. It is used to
show the status of all the available SELECT command options. The proper
syntax for these commands is as follows:

SELECT 3 ON SELECT 3 OFF LIST SELECT
Additional Information:

The MOVE and COPY commands will normally recreate the same index type for
the output disk as found on the input regardless of the status of SELECT 3.
An enhancement to the MOVE command however provides the option of changing the
index type of the output disk by use of the ' or & flag. Syntax is as follows:

MOVET/Dxx, TO&T/Dxx creates a 3 byte index at the output address
MOVET/Dxx,TO‘'T/Dxx creates a 2 byte Type 1 index at the output address

Requirements for Three Byte Addressing: %
1. Turbo CPU. =

*%k 2, Turbo 0/S Release 1.30.01 or 1.25. (Se