INTEGRATION INSTRUCTION FOR NAD T778 AV RECEIVER
(Professional Use Only)

Device Status: The NAD T778 (9-channel AV Receiver with BluOS) is a professional-grade network AV receiver representing NAD's
reference model in the AVR category . This device is intended exclusively for professional (non-domestic) use as part of automation,
paging, broadcast, and multi-room installation systems. It is not intended for household use as a standalone home theater receiver
without automation integration. Configuration, integration, maintenance, and repair must be performed only by specially trained
personnel authorized to work with professional AV equipment and building automation systems.

Key Features for IAS Integration:

- BluOS integration for multi-room audio

- RS-232 serial control port

« IR IN with learning capability

- 12V Trigger IN/OUT

- HDMI eARC with CEC

- Professional control system compatibility (Control4, Crestron, ELAN, RTI, URC)

MHCTPYKUWA MO MHTEMPALMN NAD T778 AV PECVBEPA B ACY TI1

(MpodeccuoHanbHoOe NpUMeHeHUue)

Cratyc yctpoucTtea: NAD T778 (9-kaHanbHbIn AV pecusep ¢ BluOS) npencraensieT coboin ceteBon AV pecusBep
npodyeccroHanbHOro Knacca, ssnaowmics atanoHHon mogensto NAD B kateropumn AVR . YcTponcTso

npegHasHa4YeHo UCKIUYMTENbHO Ans npodeccuoHanbHoro (He 6bITOBOro) NPMMEHEHUS B COCTaBe CUCTEM aBTOMaTN3aumm,onoBeLLEeHNSs, TPAHCASLUA 1 MYNbTUPYM-UHCTaNSLMNA.
YCTpONCTBO He NpegHa3Ha4eHo A5l UCMONb30BaHWs B ObITOBbLIX YCOBUSIX.

. HacTtpoiika, nHterpauvs, TexHmyeckoe o6cnyxmsaHue u

PEMOHT YCTPOWCTBa NPOM3BOAATCS TOJIbKO crneumanbHO 06y4eHHbIM NEPCOHaNom, NMeoLLMM J0MNyCcK K paboTe ¢
npodeccroHanbHbIM AV-060pyAoBaHNeM 1 cucTeMaMy aBToMaTnsaummn 3gaHnin.

KniouyeBble BO3MOXXHOCTU Afist uHTerpauuu B ACY TIN:

+ BluOS unHTerpaumst onsi MHOro30HHOMo ayamo

- RS-232 nocnepoBaTenbHbI NOPT ynpaBieHus

- IR IN c 06y4eHnem komaHgam

- 12V Trigger IN/OUT

- HDMI eARC ¢ CEC

- CoBMeCTUMOCTb C npodeccroHanbHbiMy cucTemamn ynpasnenust (Control4, Crestron, ELAN, RTI, URC)

SECTION 1: PHASE-BY-PHASE INTEGRATION INSTRUCTION

Physical Connection and Mounting

English: The NAD T778 is a full-size AV receiver (435mm width, 17.1 inches) designed for 19-inch rack mounting or cabinet placement.
The device provides 9 channels of amplification rated at 85W per channel (all channels driven) . Connections include:

- Speaker outputs: 9 channels (Front L/R, Center, Surround L/R, Surround Back L/R, Height L/R)

- HDMI: 6 inputs (HDCP 2.2, 4:4:4, HDR, Dolby Vision) + 2 outputs (€ARC on main output)

- Digital audio: Coaxial (2) and Optical (2) inputs

- Analog audio: 4 stereo RCA inputs, 1 stereo RCA output

- Subwoofer: 2 RCA outputs

- Ethernet: RJ45 (Gigabit)

- Antenna: Wi-Fi/Bluetooth dual external- Control ports: RS-232 (DB9), IR IN (3.5mm), 12V Trigger IN (3.5mm), 12V Trigger OUT (3.5mm x 2)
Personnel verify connection security, proper ventilation (minimum 6 inches clearance), and compliance with professional installation
standards.

Russian: NAD T778 aBnsieTca nonHopasmepHbiM AV pecrBepom (wrpuHa 435 mm, 17.1 gronma), npegHasHavyeHHbIM A5 MOHTaxKa B
19-A10MMOBYIO CTOVKY WM annapatHbIi Wwkad. YCTponcTBo obecneumBaeT 9 KaHanoB yCUeHMs MOLHOCTLIO 85 BT Ha kaHan (npu



paboTe Bcex kaHanos) . [ogknoyeHrs BKOYatoT:

- Beixogpl akycTrkm: 9 kaHanos (PpoHT /R, LieHTp, Tein L/R, Tebin 3agHun L/R, Beicota L/R)

- HDMI: 6 Bxogos (HDCP 2.2, 4:4:4, HDR, Dolby Vision) + 2 Bbixoga (eARC Ha rnaBHOM BbIX04e€)

- Lindposoe ayano: KoakcnaneHbii (2) 1 Ontnyeckunn (2) Bxoabl

- AHanorosoe aygwo: 4 ctepeo RCA Bxoga, 1 ctepeo RCA Bbixog

- Cabsydep: 2 RCA BbIxoga

- Ethernet: RJ45 (Gigabit)

- AHTeHHa: Wi-Fi/Bluetooth goBoiHasi BHeLLHSAS

- MopTbl ynpasnerus: RS-232 (DBY), IR IN (3.5 mm), 12V Trigger IN (3.5 mm), 12V Trigger OUT (3.5 Mm x 2)

MepcoHan npoBepsieT HAOEXXHOCTb NOAKIIOYEHWS, MPaBUSIbHYI0 BEHTUIALMIO (MUHUMYM 15 cM cBOBOAHOrO NPOCTPaHCTBA) 1
COOTBETCTBME CTaHAapTam NpoteCcCnOoHaNbHON NHCTaNALMN.

Network Configuration

English: For professional IAS integration, wired Gigabit Ethernet connection is mandatory. Static IP address or DHCP reservation must
be configured. The T778 supports:

- BluOS network protocol on port 11000 for APl communication

- MDNS for automatic discovery (services: music.tcp, musp.tcp)

- Wi-Fi 5 (802.11ac) only as backup in professional installationsPersonnel configure VLAN for AV device isolation, verify network bandwidth for multi-room streaming, and document the
assigned IP

address in the IAS inventory.

Russian: [Ins npodeccuoransHom nHterpaumm B ACY TI obsi3aTenbHbiM SiBsSieTCsl NpoBoAHOe nogkitodeHre Gigabit Ethernet.
DomxeH 6bITb HacTpoeH ctatudeckui IP-agpec nnn DHCP-pe3epsuposaHue. T778 nopaepXunsaer:

- BluOS ceteBoi npotokon Ha nopty 11000 gnst APl koMMyHMKaumm

- MDNS gns aBTomartnyeckoro obHapy>xeHus (cepsumckl: music.tcp, musp.tcp)

- Wi-Fi 5 (802.11ac) Tonbko Kak pe3epBHbIN KaHasn B NPogeCCMOoHaNbHbIX MHCTaNALMSX

MepcoHan HacTpausaeT VLAN ans usonsiunm AV-yCTponcTB, NPOBEPSIET NPOMNYCKHYI0 CMOCOBHOCTL CETY A1t MHOMO30HHOMO
CTPUMUHIa 1 JOKYMEHTMPYET HadHayveHHbI IP-agpec B peectpe ACY TI1.

Activation and BIuOS Registration

English: Activation is performed via the BIuOS App (i0S/Android/Windows/macOS). The device must be registered to a legal entity or
project organization, not to an individual person. Personnel complete a commissioning certificate and link the device to a corporate
BluOS account for centralized management of the IAS.

Russian: Aktusauus BbinonHsetcs yepes BluOS App (i0S/Android/Windows/macOS). YcTpocTBO A0MKHO BbiTh 3aperncTprpoBaHo
Ha IopYANYECKOE NINLO U NPOEKTHYIO OpraHn3aumio, a He Ha puanyeckoe nuuo. NepcoHan ohopMIISIET akT BBOAA B IKCMyaTaumio n
NPYBsSi3bIBAET YCTPONCTBO K KOPropaTusHoW y4eTHou 3anncu BluOS onsa ueHTpann3oBaHHOro ynpasneHus B coctase ACY Tr1.
Integration with Professional Control Systems

English: The NAD T778 is designed for Cl (Custom Integration) environments with native support for major automation platforms :- Control4 (certified driver available)
- Crestron (Crestron Command compatible)

- ELAN

- RTI

-URC

Professional Control Interfaces:

1. 2. 3. 4. BluOS Simple API (HTTP GET on port 11000) - UDP/XML based

RS-232 serial control (DB9 connector) - with discrete on/off codes

IR IN (3.5mm) - learning remote capability

12V Trigger IN/OUT - for external device synchronization

Work is performed only by trained personnel with experience programming professional automation systems and/or writing HTTP API
scripts.

Russian: NAD T778 pa3pa6botaH gnsa Cl (Custom Integration) cpen ¢ HaTnuBHOM NOJOEP>KKON OCHOBHbIX MaTtopm asToMaTm3auun :



- Control4 (nocTyneH cepTUdrLMPOBaHHbIV Spansep)

- Crestron (coBmecTumocTb ¢ Crestron Command)

- ELAN

- RTI

-URC

MpodeccnoHanbHbie MHTEpPdenCbl ynpaBneHns:

1. 2. 3. 4. BIuOS Simple API (HTTP GET Ha nopty 11000) - Ha ocHose UDP/XML

RS-232 nocnepoBartenbHoe ynpasneHue (pasbem DBY) - ¢ AnCKpeTHbIMY KOJaMu BKJ1/BbIKI

IR IN (3.5 MMm) - 0By4yeHne KoMaHaam nynbTa

12V Trigger IN/OUT - CYHXpOHN3aLMsi BHELLHMX YCTPOWCTB

PaboTbl BLINONHAIOTCS TONBKO 06YYEHHbIM NEPCOHAIOM C OMbITOM MPOrPaMMUPOBaHNS NPOMECCHOHANBHbBIX CUCTEM aBToMaTn3aumm
w/vnmn Hanmcarus ckpuntos HTTP APLLHDMI eARC for Audio from Video Sources

English: The T778 supports HDMI eARC (Enhanced Audio Return Channel) on its main HDMI output . This allows the receiver to play
audio from connected displays or conference systems that have integrated streaming apps. In IAS applications, this enables:

+ Audio from video surveillance system interfaces displayed on smart TVs

- Conference room audio from PC/laptop via HDMI connection

- Dolby Vision and HDR video support for control room displays

Personnel configure HDMI-CEC settings (disable for dedicated automation systems) and verify eARC operation with source devices.
Russian: T778 nopoep>xusaet HDMI eARC (Enhanced Audio Return Channel) Ha rnasHom HDMI Bbixoge . 3TO NO3BONSIET pecusepy
BOCMPON3BOANTb ayAMo C MOOKI/IOUYEHHbIX AUCTIEEB UM KOH(DEPEHL-CUCTEM, UMEIOLLINX BCTPOEHHbIE CTPYMUHIOBbIE NPUIoXeHus. B
npunoxeHusix ACY Tl ato obecneumsaeT:

- Ayamo c uHTepdericoBs cuctem BugeoHabnogeHns, otobpaxaembix Ha Smart TV

- Ayamo koHdepeHu-3anos ¢ NK/HoyTbyka yepe3 HDMI nogkntoueHne

- Moppep>xky Dolby Vision 1 HDR Bugeo ans gucnnees OUcneT4epCKmx

MepcoHan HacTpausaeT napameTpbl HDMI-CEC (oTkntoyeHve ans BbigeneHHbIX CUCTEM aBToMatuaaumm) 1 nposepsieT paboty eARC ¢
WNCTOYHMKaMU curHana.

Dirac Live (Acoustic Correction)

English: The T778 features Dirac Live room correction technology. For professional IAS applications, this is critical for ensuring
accurate sound reproduction in control rooms, conference halls, and monitoring areas. Dirac Live is applied only after professional
acoustic measurements using the included calibrated microphone. Personnel must be trained in Dirac Live calibration procedures.Russian: T778 ocHalleH TexHonornen Koppekumm
nometeHus Dirac Live. [ns npodgeccrnoHanbHbix npunoxxenun ACY Tl ato

KPUTUYECKM BaXKHO AJ151 06ecrneyeHnst TOHHOro BOCMPOM3BEAeHUs 3BYKa B ONCMNETYEPCKIMX, KOH(EePeHL-3anax 1 30HaX MOHUTOPUHra.
Dirac Live npumeHsieTcsi TONbKO nocre NPogeCcCnOoHabHbIX aKyCTUHECKUX N3MEPEHNI C NCMONb30BaHNEM KaMbpoBaHHOIo
MuKpodoHa. NepcoHan gonkeH 6biTb 06y4YeH npouenypam kanmbposku Dirac Live.

Multi-Room Audio with BluOS

English: The T778 integrates with BluOS, supporting up to 60+ zones of multi-room audio. The receiver can be grouped with other
BluOS-enabled devices (Bluesound, NAD, DALI speakers) for synchronized playback or independent zone control . Personnel develop
zone schematics, configure delays for synchronization, set priorities, and implement emergency switching scenarios (e.g., emergency
announcement overrides background music).

Russian: T778 nHterpupyetcs ¢ BluOS, nopaep>xusas go 60+ 30H MHOro30HHOro ayano. Pecrsep MOXeT BbITb CrpynnmMpoBaH C
Apyrymmn yctporicteamu ¢ nogaep>kkon BluOS (Bluesound, NAD, konoHku DALI) anst cMHXpOHHOro BOCNpoun3seaeHns unm
He3aBMCUMOro ynpasneHns 3oHamu . [epcoHan paspabaTbiBaeT CXeMy 30H, HAaCcTpanBaeT 3aAeP>XKKN AN CUHXPOHU3aumK,
yCTaHaBNMBaEeT NPUOPUTETLI N peannsyeT CLeHapyn aBapuinHOro NepexkstoYeHust (Hanprivep, asapuinHoe onoBeLLeHne nNpepbiBaeT
poHOBYIO My3bIKY).

Cybersecurity

English: Mandatory placement of the T778 in a protected network segment (VLAN), prohibition of direct API access from the internet,
and regular firmware updates. Use discrete on/off codes via RS-232 rather than network power control where higher security is



required. Work is performed by personnel authorized to work with Critical Information Infrastructure (if required by the facility).

Russian: O6s3atensHoe pa3melleHune T778 B 3awmieHHoM cermenTe cetn (VLAN), 3anpeT npsamoro goctyna Kk APl n3 nHtepHeTa un
perynsipHoe o6HOBMEHVE NpoLWMBKIY. Vicnonb3oBaHne ANCKPeTHbIX KOJOB BKI/Bbik/ Yeped RS-232 BMecTo ceTeBoro ynpasneHusinuTaHnem Tam, rae TpebyeTcs nosbileHHast 6€30MacHOCTb.
PaboTbl BLINONHAIOTCS NepcoHanoM, AonyLLeHHbIM K paboTe ¢

KPUTUYECKOW MHMDOPMALMOHHON NHPACTPYKTYpOI (ecnm TpebyeTcs No 06beKTY).

Firmware Updates

English: Performed via BluOS App (OTA) or USB. Professional IAS installations should disable automatic updates; updates are
manually initiated by trained personnel after compatibility testing. A configuration backup is created before updating.

Russian: Beinonxsietcst yepes BluOS App (OTA) unn USB. B npodeccrnoHaneHbix nHctannsumax ACY Tl aBTomaTtnyeckne
OBHOBNEHNS [OMKHbI BbITb OTKIIOYEHbI; 0OHOBNEHNSI MHULIMNPYIOTCS BPYYHYHO 00yYEeHHbIM NePCOHaIoM Nocne TeCTUPOBaHUS
coBmecTumocTu. Nepen 06HOBNEHNEM CO30aETCA Pe3epBHast KONMs KOHMUrypaumn.

Documentation

English: Each T778 instance is included in the IAS schematic with IP address, physical rack location, assigned zones, firmware version,
and last maintenance date. RS-232 command sets and API integration details are documented in the system manual.

Russian: Kaxxgbin ak3emnnsp T778 Bkntoyaetcs B cxemy ACY TI1 ¢ ykasaHuem IP-agpeca, hrsnyeckoro pacnosioXXeHns B CTOMKe,
Ha3HayeHHbIX 30H, BEpCUM NPOLUNBKIX 1 AaTbl nocnegHero obcnyxxmeanus. Habopel RS-232 komaHg u getanu APl nHTerpaumm
LokymeHTupytoTcs B cructemHoM pykoeogcTee.SECTION 2: INTEGRATION VIA BLUOS SIMPLE API (TECHNICAL LEVEL)

API Overview

English: The BIuOS Simple API is a subset of the full BluOS API Control Protocol designed for custom integration applications . All
commands are sent as HTTP GET requests to port 11000 on the T778 IP address. The device responds with UTF-8 encoded XML
data .

Key API Principles :

- Polling Rate Limit: Without long-polling: maximum 1 request every 30 seconds

- With Long-Polling: No two consecutive requests less than 1 second apart

- Long-Polling parameters: timeout (duration) and etag (from previous response)

- Port: 11000 (standard BIuOS player port)

Request Format:

text

http:/[T778_IP]:11000/[request]

Russian: BIluOS Simple API sBnseTcs nogmHoxxectsom nonHoro BluOS API Control Protocol, paspaboTaHHbIM A5t NPUIOXKEHNI
KacTOMHOW nHTerpauum . Bce komangbl otnpasnstotcs kak HTTP GET 3anpockl Ha nopt 11000 IP-agpeca T778. YcTpoicTBo oTBeyaeT
OaHHbIMK B koguposke UTF-8 XML .

KnroueBble npuHuunbl API :

- OrpaHu4eHue YactoTbl onpoca: bes long-polling: makcrmym 1 3anpoc kaxxable 30 cekyHp,

- C Long-polling: He 6onee aByx nocnepgosartesbHbIX 3anpoOCOB C UHTEPBA/IOM MeHee 1 CeKyHAbI

- MapameTpbl Long-polling: timeout (An1TensLHOCTB) U etag (M3 NPeApIAYyLLEro OTBETA)

- MopT: 11000 (cTaHgapTHeIN NopT BIuOS nneepa)

®dopmart 3anpoca:text

http://[IP_apnpec_T778]:11000/[3anpoc]

APl Commands (HTTP GET format)

Action Command Example Description Notes

Play http://[IP]:11000/play Starts playback Resume current track

Pause nttp://[IP]:11000/pause Pauses playback

Skip Next http:/[IP]:11000/skip Next track in queue

Skip Previous http://[IP]:11000/back Previous track

Volume Set http://[IP]:11000/volume?level=XX Set volume 0-100 Replace XX

Volume Up http:/[IP]:11000/volume?up Increase by 1 step

Volume Down http://[IP]:11000/volume?down Decrease by 1 step



Mute http://[IP]:11000/mute Toggle mute

Status Query http://[IP]:11000/Status Current playback status Returns XML
Sync Status http:/[IP]:11000/SyncStatus Grouping/zone status Returns XMLAction Command Example Description Notes
Power On Discrete code via RS-232 See RS-232 manual Not available via HTTP
Power Off Discrete code via RS-232 See RS-232 manual Not available via HTTP
Status Query Example

English:

Request:

text

http://192.168.1.100:11000/Status

Response Format (XML):

xml

<status etag="abc123">

<volume>45</volume>

<mute>0</mute>

<state>play</state>

<track>Song Name</track>

<artist>Artist Name</artist>

<album>Album Name</album>

<image>http://...</image>

<name>Living Room</name>

</status>

Long-Polling Request:text

http://192.168.1.100:11000/Status ?timeout=100&etag=abc123

Waits up to 100 seconds, returns only when status changes
Russian:

3anpoc:

text

http://192.168.1.100:11000/Status

®opwmart oTBeTa (XML):

xml

<status etag="abc123">

<volume>45</volume>

<mute>0</mute>

<state>play</state>

<track>HasBaHuve Tpeka</track>

<artist>=ma ncnonHntena</artist>

<album>HasBaHue anbboma</album>

<image>http://...</image>

<name>locTuHaa</name>

</status>

Long-Polling 3anpoc:

text

http://192.168.1.100:11000/Status ?timeout=100&etag=abc123

Oxupgaet go 100 cekyHa, Bo3BpalyaeT OTBET TOJIbKO npu nameHeHny ctarycaRS-232 Serial Control

English: The T778 includes a DB9 RS-232 serial port for professional control. This is the most reliable method for IAS integration as it
operates independently of network conditions.

Basic RS-232 Settings:

- Baud Rate: typically 115200

- Data Bits: 8

- Parity: None

- Stop Bits: 1

+ Flow Control: None



Discrete Power Control (example format - consult full RS-232 spec):

- Power ON: Main.Power=0n

- Power OFF: Main.Power=Standby

- Volume Set: Main.Volume=45

- Input Selection: Main.Source=HDMI1

When to use RS-232:

- When network security requires isolation of control interface

- When deterministic response time is critical

- For discrete power control (not available via HTTP API)

- For legacy automation systems without network control capability

Russian: T778 BkntoyaeT nocnegosatenbHblin nopT RS-232 DB9 ansa npodeccrnoHaneHOro ynpasneHns. 3to Hanbonee HageXHbIin
mMeTog ans uHterpaumm B ACY TI1, Tak Kak oH paboTaeT He3aBUCUMO OT COCTOSIHUSI CETU.

BasoBble HacTpoiiku RS-232:

- CkopocTb: 06bI4HO 115200- BuTbl AaHHbIX: 8

- YeTHOCTL: HeT

- Cton-6uthbl: 1

- YnpasneHve notokom: Het

AuckpeTHoe ynpaBneHue nutaHuem (npumep chopmaTta — o6paTurechb K nonHon RS-232 cneuundumkauuvm):

+ BKJT: Main.Power=0On

- BbIKJ1: Main.Power=Standby

- YcTaHoBKa rpoMKOCTU: Main.Volume=45

- Bbibop Bxoga: Main.Source=HDMI1

Korpa ncnonb3sosatb RS-232:

- Korpa ceteBasi 6e3onacHoOCTb TpebyeT nsonsaumm nHrepderica ynpasneHus

- Korpa peTepMuHMpoBaHHOe BPeMsl OTKIMKA KPUTUYHO

- [lns QUCKPETHOro ynpasfieHns IMTaHueM (HegocTynHo Yeped HTTP API)

- lna ycTapeBLwmMx cMcTeM aBToMaTuaaumy 6e3 BO3MOXXHOCTI CETEBOrO yrnpasieHns

12V Trigger Integration

English: The T778 provides:

- 12V Trigger IN (3.5mm): Wakes the T778 from standby when 12V DC is applied

- 12V Trigger OUT x 2 (3.5mm each): Outputs 12V DC when T778 is powered on (or when specific zones/sources are active)
Application in IAS:

- Connect Trigger OUT to external amplifiers for sequential power-up

- Use Trigger IN to power on T778 from a master controller (PLC, automation system)- Daisy-chain multiple devices for coordinated power management
Russian: T778 npepocTasnserT:

- 12V Trigger IN (3.5 mm): BkntouaeT T778 13 pexxrva oxuganus npy nogade 12V nocTosiHHOro Toka

- 12V Trigger OUT x 2 (3.5 mm kaxapin): BoigaeT 12V nocTosiHHOro Toka, koraa T778 BKYeH (W1 Koraa akTUBHbI
onpepeneHHble 30HbI/VCTOYHNKN)

MpumeHeHne B ACY TI:

- MopkntoveHne Trigger OUT K BHELWHUM YCUNUTENAM ANs NOCNeA0BaTeIbHOro BKIIIOYEHNS NUTaHNSA

- Ucnonb3oBanue Trigger IN gns BkntoveHus T778 oT rnasHoro koHTposiepa (MJ1K, cuctema asTomatmsaumn)

- KackagHoe nogxtoyeHe HeCKObKUX YCTPOWCTB A151 KOOPAMHNPOBAHHOMO YNpaBieHUs NMUTaHnem

IR IN Integration

English: The 3.5mm IR IN port accepts commands from external IR distribution systems (e.g., from a Crestron or Control4 IR gateway).
The T778's remote control has learning capability , allowing it to be programmed with custom IR codes if needed.

Use Case in IAS: When the T778 is located in a closed rack or remote equipment room, an IR repeater system can extend control
signals from a control room.

Russian: MNopT IR IN (3.5 Mm) NnprH1MaeT koMmaHgpel oT BHeLWHWX VIK-cnctem pacnpegenerus (Hanpumep, ot VIK-wniosa Crestron nnm



Control4). MyneT OY T778 nmeeT BO3MOXHOCTb 00y4eHNss KOMaH4aMm , YTO MO3BOMSIET NPOrpPaMMMpoBaTh ero Ans UCTOoNb30BaHWS
nosib3oBaTenbekmx MIK-kogos npy HEOOX0AMMOCTM.
MpumeHenue B ACY TIN: Korpga T778 HaxoauTcs B 3aKpbITOM CTOVKE WK yAaneHHoW annapaTHon koMmHate, cuctema VK-
rMoBTOpPUTENEN MOXKET Nepeaasarh curHans! ynpasneHus na amcnetdepckoin. SECTION 3: MIDDLEWARE SCRIPT EXAMPLE (PYTHON)
English: This script provides a unified control interface for the NAD T778 via multiple control methods. It can be extended to read
commands from PLC via Modbus TCP, MQTT, or direct serial.
python

import requests

import time

import serial

from pyModbusTCP.client import ModbusClient

# === CONFIGURATION ===

T778_IP ="192.168.1.100" # NAD T778 IP address for BluOS API
T778_API_PORT = 11000 # BluOS API port

T778_RS232_PORT = "/dev/ttyUSB0" # Serial port for RS-232 (if used)
T778_RS232_BAUD = 115200

PLC_IP ="192.168.1.50"

PLC_PORT =502

PLC_REGISTER_ADDRESS = 20

POLL_INTERVAL = 5.0 # Seconds (respects 30s poll limit for API)

# --- BluOS API Functions ---

def send_bluos_command(cmd):

""Send HTTP GET command via BluOS API on port 11000""

url = f'http:/AT778_IP}{T778_API_PORT}{cmd}"

try:

response = requests.get(url, timeout=2)

if response.status_code == 200:

print(f'[BIuOS] Command {cmd}' OK")

return response.text

else:

print(f'[BluOS] Error: {response.status_code}")

return None

except Exception as e:print(f"[BIluOS] Connection error: {e}")

return None

def get_status():

"""Get current playback status via BluOS API""

return send_bluos_command("Status")

# --- RS-232 Functions ---

class T778SerialController:

def __init__ (self, port, baud=115200):

try:

self.ser = serial.Serial(port, baud, timeout=1)

except Exception as e:

print(f'[RS-232] Cannot open port: {e}")

self.ser = None

def send_command(self, cmd):

""Send RS-232 command string™"

if self.ser and self.ser.is_open:

self.ser.write((cmd + "\r\n").encode())

response = self.ser.readline().decode().strip()

print(f'[RS-232] Command: {cmd} -> Response: {response}")

return response

else:

print("[RS-232] Port not available")

return None

def power_on(self):



"""Send discrete power ON command™"

return self.send_command("Main.Power=0n")

def power_off(self):

"""Send discrete power OFF command""

return self.send_command("Main.Power=Standby")

# --- Main Control Logic ---

def main():

print("Starting NAD T778 IAS Middleware")# Initialize Modbus PLC interface
plc_client = ModbusClient(host=PLC_IP, port=PLC_PORT, auto_open=True, auto_close=True)
# Initialize RS-232 controller (optional)

rs232 = T778SerialController(T778_RS232_PORT)

# Track last command for debouncing

last_command = None

power_state = None

while True:

# Read control register from PLC

regs = plc_client.read_holding_registers(PLC_REGISTER_ADDRESS, 1)
if regs:

cmd_value = regs[0]

# Map PLC values to actions

if cmd_value == 1 and cmd_value != last_command:
send_bluos_command("play")

last_command = 1

elif cmd_value == 2 and cmd_value != last_command:
send_bluos_command("pause")

last_command = 2

elif cmd_value == 3 and cmd_value != last_command:
send_bluos_command("skip")

last_command = 3

elif cmd_value == 4 and cmd_value != last_command:
send_bluos_command("back")

last_command = 4

elif 10 <= cmd_value <= 100 and cmd_value != last_command:
send_bluos_command(f"volume?level={cmd_value}")
last_command = cmd_value

elif cmd_value == 1000 and cmd_value != last_command:
if rs232:

rs232.power_on()

last_command = 1000

elif cmd_value == 1001 and cmd_value != last_command:
if rs232:rs232.power_off()

last_command = 1001

elif cmd_value ==

last_command = None # Reset

# Optional: Periodically query status

# get_status()
time.sleep(POLL_INTERVAL)
if_name__ =="_main_ "
main()

Russian: 3T10T ckpunT NnpefocTaBnseT yHUULMpoBaHHbI HTepdenc ynpasneHns NAD T778 yepesd HECKOIbKO METOA0OB
ynpasneHusi. OH MOXET BbITb paclumpeH ans yteHust komang ot MNJIK yepes Modbus TCP, MQTT mnnu npsiMmoi nocnenoBaTebHbIN
nopr.

python

import requests

import time

import serial

from pyModbusTCP.client import ModbusClient



# === HACTPOWNKUN ===

T778_IP ="192.168.1.100" # IP-anpec NAD T778 gna BluOS API
T778_API_PORT = 11000 # [NopT BluOS API|
T778_RS232_PORT = "/dev/ttyUSB0" # NocneposaTenbHbiii nopT ana RS-232
T778_RS232_BAUD = 115200

PLC_IP ="192.168.1.50"

PLC_PORT =502

PLC_REGISTER_ADDRESS = 20

POLL_INTERVAL = 5.0 # CekyHp, (c y4eTom orpaHmdenna APl B 30 cekyHp, mexay 3anpocamu)
# --- ®yHkunn BluOS API ---

def send_bluos_command(cmd):

""Otnpaska HTTP GET komaHapl Yepe3 BluOS API Ha nopTt 11000""
url = f'http:/AT778_IP}{T778_API_PORT}{cmd}"

try:response = requests.get(url, timeout=2)

if response.status_code == 200:

print(f'[BluOS] Komanga {cmd}' BeinonHeHa'")

return response.text

else:

print(f'[BluOS] Owwnbka: {response.status_code}")

return None

except Exception as e:

print(f'[BluOS] Owwnbka coegnHenus: {e}")

return None

def get_status():

""MonyyeHune Tekyllero craTyca BocnponsseneHva yepes BluOS API""
return send_bluos_command("Status")

# --- RS-232 hyHKUUN ---

class T778SerialController:

def __init__(self, port, baud=115200):

try:

self.ser = serial.Serial(port, baud, timeout=1)

except Exception as e:

print(f'[RS-232] HeBo3mOXHO OTKpbITE NopT: {e}")

self.ser = None

def send_command(self, cmd):

"""OTtnpaBka RS-232 komaHgbI""

if self.ser and self.ser.is_open:

self.ser.write((cmd + "\r\n").encode())

response = self.ser.readline().decode().strip()

print(f'[RS-232] Komarpa: {cmd} -> OTeeT: {response}")

return response

else:

print("[RS-232] MopT HepocTyneH")

return None

def power_on(self):

""OTnpaBKa OUCKpPeTHO KomaHabl BK1"™™"

return self.send_command("Main.Power=0n")def power_off(self):
"""OTnpaBKa OUCKPeTHOM KomaHabl BbIK/1™"

return self.send_command("Main.Power=Standby")

# --- OCHOBHasA norvka ynpasfeHus ---

def main():

print("3anyck Middleware gpna NAD T778 B coctaBe ACY TI1")

# NHnunanusaumna Modbus nHtepdenca MNJK

plc_client = ModbusClient(host=PLC_IP, port=PLC_PORT, auto_open=True, auto_close=True)
# Nnmumanusauna RS-232 koHTponnepa (onumMoHanbHo)

rs232 = T778SerialController(T778_RS232_PORT)

# OTcnexxvBaHue nocnenHelt KoMaHabl

last_command = None



while True:

# YTeHune pernctpa ynpasnexuma us MK

regs = plc_client.read_holding_registers(PLC_REGISTER_ADDRESS, 1)
if regs:

cmd_value = regs[0]

# MNpeobpasosaHune 3HayeHui MNJIK B gencreua

if cmd_value == 1 and cmd_value != last_command:
send_bluos_command("play")

last_command = 1

elif cmd_value == 2 and cmd_value != last_command:
send_bluos_command("pause")

last_command = 2

elif cmd_value == 3 and cmd_value != last_command:
send_bluos_command("skip")

last_command = 3

elif cmd_value == 4 and cmd_value != last_command:
send_bluos_command("back")

last_command = 4

elif 10 <= cmd_value <= 100 and cmd_value = last_command:
send_bluos_command(f'volume?level={cmd_value}")last_command = cmd_value
elif cmd_value == 1000 and cmd_value != last_command:
if rs232:

rs232.power_on()

last_command = 1000

elif cmd_value == 1001 and cmd_value != last_command:
if rs232:

rs232.power_off()

last_command = 1001

elif cmd_value == 0:

last_command = None # Cbpoc

# OnumoHanbHO: NepMoanYeckunii onpoc ctatyca

# get_status()
time.sleep(POLL_INTERVAL)
if _name__=="_main_":
main()

SECTION 4: PERSONNEL QUALIFICATION REQUIREMENTS (PROFESSIONAL USE ONLY)
Code Role Qualification Requirements Access Note

PR-

00

General requirement for

all roles

PR-

01

Integration Engineer

(Middleware)

Confirmed knowledge that NAD T778 is intended exclusively for
professional IAS use. Understanding of BluOS ecosystem and CI
integration principles.

Certification in Python/Node-RED (or proven industrial development
experience); understanding of BluOS Simple API (XML format, long-polling
Must be included in the job

description or employment

contract.

Permitted only after passing



internal AP safety exam.Code Role Qualification Requirements Access Note
mechanics, port 11000); experience integrating AV receivers into control
systems via HTTP, RS-232, and IR.

PR-

02

Network Engineer

(AVolP)

Cisco CCNA or equivalent certification; experience configuring VLAN, QoS
for AV streams; understanding of MDNS and network discovery protocols.
Specialists with only home

router configuration

experience are not

permitted.

PR-

03

Acoustician / Dirac Live

Engineer

PR-

04

Automation Programmer

(Control4/Crestron)

PR-

05 Maintenance Technician

PR-

06 Cybersecurity Specialist

PR-

07

Audio/Video System

Integrator

Dirac Live training and certification; experience conducting
measurements in professional environments; knowledge of 9-channel
calibration for multi-zone installations.

Crestron/Control4 certification (or equivalent); proven experience
integrating NAD T778 in commercial automation projects; understanding
of discrete power codes, RS-232 command sets, and IR learning.
Experience with professional AV receivers in racks and cabinets; ability to
replace device without disrupting IAS configuration; knowledge of 12V
trigger daisy-chaining and IR distribution systems.

FSTEC attestation or internal clearance for Critical Information
Infrastructure facilities; knowledge of AV device isolation in industrial
networks; RS-232 preferred over network control for high-security zones.
Understanding of 9.2 channel amplification and HDCP 2.2 compliance;
knowledge of HDR/Dolby Vision signal flow for control room displays;
HDMI eARC configuration for conference systems.

Not permitted without

certification.

Permitted only with valid

certification.



Personnel servicing

consumer electronics are

prohibited.

Mandatory for facilities

where T778 is connected to

the control loop.

Mandatory for designing the

AV part of the system.Kop, Ponb TpeboBaHuAa kK kBanudmkaumm NprmMevanmne no gonycky
MK-

00

MK-

01

O6Lwee TpeboBaHme onAa

BCEX ponen

WH>xeHep no nHTerpaumu

(Middleware)

MoaTBepXxaeHHoe 3HaHme Toro, yTo NAD T778 npeaHasHadeH
VCKITIOYUTENBHO ANA NpodheccrnoHanbHoro npumeHexHma 8 ACY Tr.
MoHnmaHune sakocucTemsl BluOS v npuHumnos Cl nHTerpaumn.
Ceptudmkauma no Python/Node-RED (unv noaTBep>XXaeHHbIn OnbIT
NPOMBILLIEHHOW pa3paboTku); noHmaHue BluOS Simple API (XML
dopwmart, long-polling mexaHuka, nopt 11000); onbIT nHTerpaumm AV
pecrBepoB B cucTeMbl ynpasneHuna Yyepe3 HTTP, RS-232 u IR.
BkniovaeTca B AOMKHOCTHYHO

VMHCTPYKLMIO MK TPyA0BON

[0rosop.

JonyckaeTcA nocne cgayn

BHYTPEHHEro aK3ameHa no

6e3onacHocTun API.

MK-

02 CeTteBoit HxxeHep (AVolP)

Ceptndmkauma Cisco CCNA nnm aHanormyHaa; onbIT HacTporikn VLAN,
QoS pna AV notokos; noHnMaHne MDNS 1 npoToKOoB CETEBOrO
0obHapy>XeHuA.

MK-

03

AkycTuk / Dirac Live

VNHXXEHep

He ponyckatoTtcA

crneumanncThbl C OMbITOM

TONIbKO HACTPOWMKWN OOMALLUHNX

poyTepoB.

Bes cepTudmkaumm K

HacTporike Dirac Live He

JonyckaeTcA.

MK-

04

MporpamMmmmncT cmuctem



asToMaTusaumm
(Control4/Crestron)

MK-

05

TexHnyeckuin cneumanmcT

no o6Cny>XnBaHMIO

O6y4eHune n ceptudmkauma Dirac Live; onbIT npoBegeHA N3MepeHnin
B NPOdeCcCUOHarnbHbIX MOMELLEHVAX; 3HaHNe KannbpoBku 9 KaHanos
ANA MHOrO30HHbIX MHCTaNIALMIA.

Ceptudmkauma Crestron/Control4 (nnv aHanornyHan);
noaTBePXXAeHHbIN onbIT uHTerpaumm NAD T778 B kommepyeckne
NPOeKTbl aBTOMaTU3aummn; MOHUMaHne ANCKPETHbIX KOAOB MUTaHuA,
Habopos RS-232 komaHg n 06y4eHma UK.

OnbIT paboTbl ¢ NpodyeccroHanbHbIMu AV pecuBepamm B CTONKaxX n
WwKadax; ymMeHve npom3BoAnTb 3aMeHy ycTpoincTea 6e3 HapyLueHnA
KoHdpurypauum ACY TI1; 3HaHMe KackagHoro noaknoveHna 12V
Tpurrepos u cuctem NK-pacnpeneneHus.

JonyckaeTtcA ToNbKo npu

HaMM4YUKn SENCTBYIOLEN

cepTudmkaumn.

3anpeluaeTtcA npuBnekaTtb

nepcoHarsn, 06Cny>XMBatoLLMn

6bITOBYIO 9NeKTpoHMKY.Kog Ponb TpebosaHuA K kBanudukaumm MNMpumedanve no gonycky
MK-

06

Cneumanuct no

Knbepbe3onacHoOCTn

Attectauma no @CTIK nnm BHyTPEHHUIN Aonyck K 06bekTy KUWU;
3HaHWe MeToaoB N3onAuMM AV-yCTPOCTB B NMPOMbILMIEHHBIX CETAX;
npegnoydTeHne RS-232 nepepn ceTeBbIM ynpasneHnem ansa 30H
NOBbILLIEHHON 6e30NacHOCTW.

ObnasaTteneH oA 06bEKTOB,

roe T778 noakmoYeH K

KOHTYpY ynpasneHuA.

07

Ayano/Buaeo cucTeMHbIn

VHTerpartop

MoHnmaHue 9.2 KaHanbHOro ycuneHna n coemectumocTtn ¢ HDCP 2.2;
3HaHvne HDR/Dolby Vision curHanbHoro nytu AnAa aucnniees
avicnetyepckux; HacTporka HDMI eARC ona KoHdepeHU-cucTem.
ObnasateneH onA

npoekTnposaHnA AV 4acTtu

CUCTEMBbI.

SECTION 5: PROFESSIONAL APPLICATION SUMMARY
English:

Usage Purpose: Integration into automation, paging, broadcasting, and multi-room systems at a facility. The T778 provides 9 channels
of ampilification for immersive audio in control rooms, conference halls, and broadcast facilities.



Key Integration Methods (ranked by IAS suitability):

1. 2. 3. 4. 5. RS-232 Serial (most reliable, network-independent, discrete power codes)

12V Trigger IN/OUT (simplest, hardware-level synchronization)

BIluOS Simple API (HTTP on port 11000, rich status feedback, XML format)

IR IN (for legacy systems or IR distribution networks)

Control4/Crestron Native Drivers (certified integration)

Network: Wired (Gigabit Ethernet), segmented, with QoS and monitoring. API polling limited to 1 request per 30 seconds (without long-
polling) .Control Interfaces: PLC/SCADA via Modbus TCP — Middleware — HTTP API (port 11000) or RS-232 direct.

Video Capabilities: HDMI 6 inputs / 2 outputs with HDCP 2.2, HDR, Dolby Vision, 4:4:4 color .

Audio Outputs: 9 amplified channels (85W per channel, all channels driven) ; 2 subwoofer outputs; zone 2 line output for external
amplification.

Firmware Updates: Scheduled, with prior testing, manual initiation; automatic OTA updates should be disabled.

Dirac Live: Applied only after acoustic measurements by professional certified personnel.

Documentation: An operation log is maintained; inventory number assigned; rack location recorded; RS-232 command set
documented.

Russian:

Lienn ncnonb3oBaHus: HTErpauusi B CUCTEMY aBTOMaTn3auum, ONnoBeLLEHNS!, TPAHCASLUMM 1 MyNbTUPYM Ha obbekTe. T778
obecneunBaeT 9 KaHaNoB yCUIeHUs 011 IMMEPCHBHOIO ayamno B AMCMETYEPCKUX, KOH(epeHL-3anax 1 BelaTtenbHbIX LeHTpax.
KnioueBble meToabl nHTErpauum (no npurogHoctu anst ACY TI):

1. 2. 3. 4. 5. RS-232 nocnepoBaTtenbHbIl (Hanbonee HaaeXHbIA, HE3aBNCUM OT CETU, AUCKPETHbIE KOOI MUTaHWS)

12V Trigger IN/OUT (npocTeiunia, annapaTtHas CUHXPOHN3aLMsl)

BIluOS Simple API (HTTP Ha nopty 11000, geTtansHas obpartHas cBsidb, XML dopmar)

IR IN (ons yctapeBlumnx cuctem unm ceten VIK-pacnpenenenus)

HaTtusHble gpaiiBepbl Control4/Crestron (cepTudunumpoBaHHas NHTerpauus)

CeTtb: npoBogHas (Gigabit Ethernet), cermeHTpoBaHHas, ¢ QoS n MmoHuToprHrom. Onpoc APl orpaHnyeH 1 3anpocom B 30 cekyHA,
(6e3 long-polling) .

NuTtepdeicol ynpaBnenus: [NJIK/SCADA yepes Modbus TCP — Middleware — HTTP API (nopT 11000) nnn RS-232 Hanpsmyto.
Buaeo BoamoxxHocTu: HDMI 6 Bxonos / 2 Bbixoga ¢ HDCP 2.2, HDR, Dolby Vision, 4:4:4 uget .AyauoBbixogbl: 9 ycunutesbHbiX kaHanos (85 BT Ha kaHan, Bce kaHaslbl OLHOBPEMEHHO) ; 2
BbIxofa Ha cabBydep; NMMHENHBIN BbIXOL,

30Hbl 2 AN151 BHELLHEro YCUNeHWsI.

OGHOBNEeHWe NPOLWMBKMK: MO rpaduKy, C NpegBapuTeNbHbIM TECTMPOBAHNEM, BPYYHYO; aBToMaTnyeckne OTA-06HOBNEHUS JOMKHbI
6bITb OTKJ/THOYEHBI.

Dirac Live: [MpumeHsieTCa TONbKO NOCe akyCTUYECKMX U3MEPEHUI NPOdeCCMOoHabHbIM CepTUMULIMPOBAHHBIM NEPCOHANOM.

YyeT: BegeTcs XXypHan akcnnyaTtaumm, NpuceanBaeTCst MIHBEHTapPHbIN HOMeP, (MKCUPYETCSt MECTO B CTONKE, AOKYMEHTNPYEeTCst Habop
RS-232 komaHg.



